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Description 

The invention relates to quinazoline derivatives, or pharmaceutically-acceptable salts thereof, which possess anti- 
cancer activity and are accordingly useful in methods of treatment of cancer in the human or animal body. The invention 
5 also relates to processes for the manufacture of said quinazoline derivatives, to pharmaceutical compositions contain- 
ing them and to their use in the manufacture of medicaments of use in the production of an anti-cancer effect in a 
warm-blooded animal such as man. 

Many of the current treatment regimes for cancer utilise compounds which inhibit DNA synthesis. Such compounds 
are toxic to ceils generally but their toxic effect on the rapidly dividing tumour cells can be beneficial. Alternative ap- 
10 proaches to anti-cancer agents which act by mechanisms other than the inhibition of DNA synthesis have the potential 
to display enhanced selectivity of action against cancer cells. 

In recent years it has been discovered that a cell may become cancerous by virtue of the transformation of a portion 
of its DNA into an oncogene i.e. a gene which, on activation, leads to the formation of malignant tumour ceils (Bradshaw, 
Mutagenesis . 1986, i 91). Several such oncogenes give rise to the production of peptides which are receptors for 
is growth factors. The growth factor receptor complex subsequently leads to an increase in cell proliferation. It is known, 
for example, that several oncogenes encode tyrosine kinase enzymes and that certain growth factor receptors are also 
tyrosine kinase enzymes (Yarden et a}., Ann. Rev. Biochem ., 1988. 57, 443; Larsen et a|. Ann. Reports in Med. Chem. 
1989, Chpt. 13). 

Receptor tyrosine kinases are important in the transmission of biochemical signals which initiate cell replication. 

20 They are large enzymes which span the cell membrane and possess an extracellular binding domain for growth factors 
such as epidermal growth factor and an intracellular portion which functions as a kinase to phosphorylate tyrosine 
amino acids in proteins and hence to influence cell proliferation; It is known that such kinases are frequently present 
in common human cancers such as breast cancer (Sainsbury et al„ Brit. J. Cancer . 1988, 58, 458; Guerin et aL, 
Oncogene Res. , 1988,3,21), gastrointestinal cancer such as colon, rectal or stomach cancer (Bolen et aL , Oncogene 

25 Res. . 1987, J., 149), leukaemia (Konaka et aL . Cell . 1984 , 37, 1035) and ovarian, bronchial or pancreatic cancer 
(European Patent Specification No. 0400566). As further human tumour tissues are tested for receptor tyrosine kinase 
activity it is expected that its widespread prevalance will be established in further cancers such as thyroid and uterine 
cancer. It is also known that tyrosine kinase activity is rarely detected in normal cells whereas it is more frequently 
detectable in malignant cells (Hunter, Cell, 1987, 50, 823). It has been shown more recently (W J Gullick, Brit. Med. 

30 Bull. . 1991 , 47, 87) that epidermal growth factor receptor which possesses tyrosine kinase activity is overexpressed 
in many human cancers such as brain, lung squamous cell, bladder, gastric, breast, head and neck, oesophageal, 
gynaecological and thyroid tumours. 

Accordingly it has been recognised that an inhibitor of receptor tyrosine kinase should be of value as a selective 
inhibitor of the growth of mammalian cancer cells (Yatsh etal. Science . 1 988, 242, 933). Support for this view is provided 

35 by the demonstration that erbstatin, a receptor tyrosine kinase inhibitor, specifically attenuates the growth in athymic 
nude mice of a transplanted human mammary carcinoma which expresses epidermal growth factor (EGF) receptor 
tyrosine kinase but is without effect on the growth of another carcinoma which does not express EGF receptor tyrosine 
kinase (Toi et aL, Eur. J. Cancer Clin. Oncol. . 1 990, 26, 722.) various derivatives of styrene are also stated to possess 
tyrosine kinase inhibitory properties (European Patent Application Nos. 0211363, 0304493 and 0322738) and to be of 

<o use as anti-tumour agents. The jn vivo inhibitory effect of two styrene derivatives has been demonstrated against the 
growth of human squamous cell carcinoma inoculated into nude mice (Yoneda etal., Cancer Research 1 991 , 51 , 4430). 
Accordingly it has been indicated that receptor tyrosine kinase inhibitors will prove to be useful in the treatment of a 
variety of human cancers, various known tyrosine kinase inhibitors are disclosed in a more recent review by T R Burke 
Jr. (Drugs of the , Future . 1992. 17, 119). 

45 We have now found that certain quinazoline derivatives possess anti-cancer properties which are believed to arise 

from their receptor tyrosine kinase inhibitory properties. 

It is known from the patent application WO 92/20642 that certain aryl and heteroaryl compounds inhibit receptor 
tyrosine kinase. There is the disclosure of certain quinazoline derivatives but no mention is made of 4-heteroarylami- 
noquinazoline derivatives. 

so it is disclosed in copending European Patent Application No. 92305703.8 (publication no. 0 520 722) and European 

Patent Application No. 93300270.1 (publication no. 0 566 226) that certain 4-anilinoquinazoline derivatives are useful 
as inhibitors of receptor tyrosine kinase. 

It is known from J. Het. Chem. . 1 982, V9, 1285 that a compound assigned the structure of 4,4 , -diquinazolylamine 
(alternatively named as 4-(4-quinazolinylamino)quinazoline] is formed as a minor biproduct upon the amination of 

55 quinazoline. 

It is disclosed in Chemical Abstracts, vol. 103, abstract no.87753q that certain 4-heterocyclylamino-5,6,7,8-tet- 
rahydronaphthol derivatives possess anti-malarial activity. The disclosed compounds include 4-(4-hydroxy-5,6,7,8-tet- 
rahydronaphth-1-ylamino)quinazoline monohydrochloride salt and 7-chloro-4-(4-hydroxy-5.6,7,8-tetrahydronaphth- 
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1 -ytamino)quinazoline monohydrochloride salt. 

It is further disclosed in US Patent No. 3,470,182 that certain 4-amino-substituted quinazolines may be used as 
antidepressants. The disclosed compounds include 4-(1-indanylamino)quinazoline and 4-(2-indanylamino)quinazo- 
line. 

According to one aspect of the invention there is provided a quinazoline derivative of the formula I 




i 



wherein m is 1 , 2 or 3 and each R 1 is independently hydroxy, amino, ureido, hydroxyamino, trifluoromethoxy, (1 -4C) 
alkyl, (1-4C)alkoxy, (1-3C)aikylenedioxy, (1-4C)alky (amino, dH(1-4C)alkyl]amino, pyrrolidine -yl, piperidino, mor- 
pholino, piperazin-1-yl, 4-(1-4C)alkylpiperazin-1-yl, (1-4C)alkylthio, halogeno-(1-4C)alkyl, hydroxy-(1-4C)alkyl, 
(2-4C)alkanoyloxy-(1 -4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl, cyano-(1 -40alkyl, amino-(1 «4C)alkyl, (1 -4C)alkylamino- 
(1-4C)alkyl, di-((1-4C)alkyl]amino-(1-4C)alkyl, piperidino-(1-4C)alkyl, morpholino-(1-4C)alkyl, piperazin-1-yl- 
(1 -4C)alkyl, 4-(1 -4C)alkylpiperazin-1 -yl-(1 -4C)alkyl, hydroxy-(2-4C)alkoxy-(1 -4C)alkyl, (1 -4C)alkoxy-(2-4C) 
alkoxy-(l-4C)alkyl, hydroxy-(2-4C)alkylamino-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkylamino-(1-4C)alkyl. halogeno- 
(2-4C)alkoxy, hydroxy-(2-4C)alkoxy, (2-4C)alkanoy»oxy-(2-4C)alkoxy, (l-4C)alkoxy-(2-4C)alkoxy, amino-(2-4C) 
alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, di-l(1-4C)alkyl)amino-(2-4C)alkoxy, (2-4C)alkanoyloxy, hydroxy-(2-4C)al- 
kanoyloxy, (1-4C)alkoxy-(2-4C)alkanoyloxy, phenyl-(1-4C)alkoxy, halogeno-^CJalkytamino, hydroxy-<2-4C) 
alkybmino, (2-4C)alkanoyloxy-(2-4C)alkylamino, (1-4C)alkoxy-(2-4C)aikylamino,amino-(2-4C)alkylamino, (1-4C) 
alkylamino-(2-4C)alkylamino, di-[(1-4C)alkyl]amino-(2-4C)alkylamino l (2-4C)alkanoylamino, (1-4C)alkoxycarbo- 
nylamino, benzamido, 3-phenylureido, halogeno-(2-4C)alkanoylamino, hydroxy-(2-4C)alkanoylamino or (1-4C) 
alkoxy-(2-4C)alkanoyiamino, and wherein said benzamido substituent or any phenyl group in a R 1 substituent may 
optionally bear one or two halogeno, (1 -4C)alkyl or (l-4C)alkoxy substituents; 

and Q is a 9- or 10-membered bicyclic heterocyclic moiety, or a hydrogenated derivative thereof, containing one 
or two nitrogen heteroatoms and optionally containing a further heteroatom selected from nitrogen, oxygen and 
sulphur, or Q is a 9- or 1 0-membered bicyclic aryl moiety, or a hydrogenated derivative thereof, which heterocyclic 
or aryl moiety, or hydrogenated derivatives thereof, may optionally bear one or two substituents selected from 
halogeno, hydroxy, oxo, amino, nitro, carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, dH(1-4C)alkyl]ami- 
no and (2-4C)alkanoylamino; or a pharmaceutically-acceptable salt thereof. 

According to a further aspect of the invention there is provided a quinazoline derivative of the formula I as defined 
hereinbefore wherein in addition R 1 may be hydrogen, halogeno or nitro; and 

wherein in addition the optional one or two substituents on O may be selected from carboxy and ( 1 -4C)alkoxycar- 
bonyl; 

or a pharmaceutically-acceptable salt thereof; 
except that 4^4-quinazolinylamino)quinazoline. 

4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1 -ylamino)quinazoline monohydrochloride salt, 

7^htofO-4-(4-hydroxy-5,6.7,8-tetrahydronaphth-1-ylamino)quinazoline monohydrochloride salt, 4-(1-indanylami- 
no)quinazoline and 

4-(2-indanylamino)quinazo!ine are excluded. 

According to a further aspect of the invention there is provided a quinazoline derivative of the formula I as defined 
hereinbefore wherein in addition R 1 may be 2-oxopyrrolidin-1-yl or 2-oxopiperidin-1-yl; 

and wherein in addition the optional one or two substituents on Q may be cyano; 
or a pharmaceutically-acceptable salt thereof; 
except that 4-(4-quinazolinylamino)quinazoline, 

4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1 -ylamino)quinazoline monohydrochloride salt, 
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7-chloro-4-(4-hydroxy-5,6 ,7,B-tetrahydfonaphth-1 -ylamino)quinazo!ine monohydrochloride salt, 
4-(1 -indanylamino)quinazoline and 
4-(2-indanylamino)qutnazoline are excluded. 

5 In this specification the term "alky! 1 includes both straight and branched chain alkyl groups but references to indi- 

vidual alkyl groups such as "propyl" are specific for the straight chain version only. An analogous convention applies 
to other generic terms. 

The quinazolines of the formula I are unsubstituted at the 2-position. This is specifically indicated in formula I by 
the hydrogen atom at the 2-position. It is to be understood that the R 1 groups are located only on the benzo portion of 
10 the quinazoline ring. 

Within the present invention it is to be understood that a quinazoline derivative of the formula I as defined herein 
may exhibit the phenomenon of tautomerism and that the chemical names within this specification represent only one 
of the possible tautomeric forms. It is to be understood that the present invention encompasses any tautomeric form 
which possesses anti-cancer activity and is not to be limited merely to any one tautomeric form which has been specified 

is within the specification. 

It is also to be understood that certain quinazolines of the formula I can exist in sotvated as well as unsorvated 
forms such as, for example, hydrated forms. It is to be understood that the invention encompasses ail such solvated 
forms which possess anti-cancer activity. 

Suitable values for the generic radicals referred to above include those set out below. 

20 A suitable value for R 1 when it is (l-4C)alkyl is, for example, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, sec- 
butyl or ten-butyl; when it is (1-4C)alkoxy is, for example, methoxy, ethoxy, propoxy, isopropoxy or butoxy; when it is 
(1-4C)alkylamino is, for example, methylamino, ethylamino or propylamino; when it is di-{(1-4C)alkyl] amino is, for 
example, dimethylamino, N-ethyl-N-methylamino, diethylamino, N-methyl-N-propylamino or dipropylamino; and when 
it is (1-4C)alkylthio is, for example, methylthio, ethylthio or propylthio. 

25 Suitable values for each R 1 substituent which may be present on the quinazoline ring include, for example:- 



for halogeno: 
for (1-3C)alkylenedioxy: 
for 4-(1-4C)alkylpiperazin-1-yl: 
30 for halogeno-(1 -4C)alkyl: 



for hydroxy-! l-4C)alkyl: 

35 for (2-4C)alkanoyloxy-(1 -4C)-alkyl: 

for (1 -4C)alkoxy-(1 -4C)alkyl: 

forcyano-(1-4C)alkyl: 
40 for amino-(1 -4C)alkyl: 

for (1 -4C)alkylamino-(l -4C)alkyl: 



45 for dH(1 -4C)alkyl]amino(1 -4C)alkyl: 

for piperidino-(1 -4C)alkyl: 
for morpholino-(1-4C)alkyl: 
for piperazin-1-yl-(1«4C)alkyl: 
so for 4-(1 -4C)alkylpiperazin-1 -yl(1 -4C)alkyf: 



for hydroxy-(2-4C)alkoxy(1 -4C)alkyl: 
55 for (1 -4C)alkoxy-(2-4C)aikoxy(1 -4C)alkyl: 



for hydroxy-(2-4C)alkyIamino(1 -4C)aIkyl: 



fluoro, chloro and bromo; 

methylenedbxy, ethylenedbxy and propylenedioxy; 
4-methylpiperazin-1 -yl and 4-ethylpiperazin-1 -yl; 
fluoromethyl, chloromethyl, bromomethyl, difluoromethyl, tri- 
fluoromethyl, dichloromethyl, dibromomethyt, 2-fluoroethyl, 
2-chloroethyl and 2-bromoethyl; 

hydroxymethyl, 1 -hydroxy ethyl, 2-hydroxyethyl and 3-hy- 
droxypropyl; 

acetoxymethyl, propionyloxymethyl, butyryloxymethyl, 2-ac- 
etoxyethyl and 3-acetoxypropyl; 

methoxymethyl, ethoxymethyl, 1-methoxyethyl, 2-methox- 
yethyl, 2-ethoxyethyl and 3-methoxypropyl; 
cyanomethyl, 2<yanoethyl and 3-cyanopropyl; 
aminomethyl, 1-aminoethyl, 2-aminoethyl and 3-aminopro- 

pyf; 

methylaminomethyl, ethylaminomethyl, 1 -methylaminoe- 
thyl, 2-methylaminoethyl, 2-ethylamimoethyl and 3-methyl- 
aminopropyl; 

dimethylaminomethyl, diethylaminomethyl, 1 -dimethylami- 
noethyl. 2-dimethylaminoethyl and 3-dimethylaminopropyl; 
•piperidinomethyl and 2-piperidinoethyl; 
morpholinomethyl and 2-morpholinoethyl; 
piperazin-1 -ylmethyl and 2-<piperazin-1-yl)ethyl; 
4-methylpiperazin-1 -ylmethyl, 4-ethylpiperazin-1 -ylmethyl, 
2-(4-methylpiperazin-1 -yl)ethyl and 2-(4-ethylpiperazin-1 -yl) 
ethyl; 

2-hydroxyethoxymethyl, 3-hydroxypropoxymethyl, 2-<2-hy- 
droxyethoxyjethyl and 2-(3-hydroxypropoxy)ethyl; 
2-methoxyethoxymethyt, 2-ethoxyethoxymethyl, 3-methox- 
ypropoxymethyl, 3-ethoxypropoxymethyl, 2-<2-methox- 
yethoxy)ethyl and 2-<2-ethoxyethoxy)ethyl; 
2-hydroxyethylaminomethyl, 3-hydroxypropylaminomethyl, 
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for (1 -4C)alkoxy-(2^C)alkylamino-(1 -4C)alkyl: 



for halogeno-(2-4C)alkoxy: 

for hydroxyT(2-4C)alkoxy: 

for (2-4C)alkanoyloxy-(2-4C)alkoxy: 

for (1-4C)alkoxy-(2-4C)alkoxy: 

for amino-(2-4C)alkoxy: 

for (1-4C)alkylamino-(2-4C)alkoxy: 

for di-[(1 -4C)alkyl]amino(2-4C)alkoxy: 



for (2-4C)alkanoyfoxy: 

for hydroxy-(2-4C)alkanoyloxy: 

for ( 1 -4C)alkoxy-(2-4C)alkanoy loxy : 

for ph8nyl-(1-4C)alkoxy: 

for halogeno-(2-4C)alkylamino: 

for hydroxy-(2-4C)alkylamino: 

for (2-4C)alkanoyfoxy(2-4C)alkylamino: 

for (1-4C)alkoxy-(2-4C)alkylamino: 

for amino-(2-4C)alkylamino: 

for (1-4C)alkylamino(2-4C)alkylamino: 

for di-[(1 -4C)alky!]amino(2-4C)alkylamino: 

for (2-4C)alkanoylamlno: 

for (1-4C)alkoxycarbonylamino: 

for halogeno-(2-4C)alkanoylamino: 

for hydroxy-(2-4C)alkanoylamino: 

for (l-4C)alkoxy-(2-4C)alkanoylamino: 



2-{2-hydroxyethylamino)ethyl and 2-(3-hydroxypropylami- 
no)ethyl; 

2- fnethoxyethylaminomethyl, 2-ethoxyethylaminomethyl, 

3- methoxypropylaminomethyl, 2-(2-methoxyethylamino) 
ethyl and 2-(2-ethoxyethylamino)ethyl; 
2-fluoroethoxy, 2-chloroethoxy, 2-bromoethoxy, 3-fluoropro- 
poxy and 3-chloropropoxy; 

2-hydroxyethoxy. 3-hydroxypropoxy and 4-hydroxybutoxy; 
2-acetoxyethoxy, 2-propionyloxyethoxy, 2-butyryloxyethoxy 
and 3-acetoxypropoxy; 

2-methoxyethoxy, 2-ethoxyethoxy. 3-methoxypropoxy and 

4- methoxybutoxy; 

2-aminoethoxy and 3-aminopropoxy; 
2-methylanninoethoxy, 2-ethylaminoethoxy, 2-propylami- 
noethoxy, 3-methylaminopropoxy and 3-ethylaminopropoxy; 
2<Jimethylaminoethoxy 2-{N-ethyl-N-methyl)ethoxy, 2-di- 
ethylaminoethoxy, 2-dipropylaminoethoxy, 3-dimethylami- 
nopropoxy and 3-diethylaminopropoxy; 
acetoxy, propionyloxy and butyryloxy; 
2-hydroxyacetoxy, 3-hydroxypropiony toxy and 4-hydroxybu- 
tyrytaxy; 

2-methoxyacetoxy, 2-ethoxyacetoxy and 3-methoxypropio- 
nyloxy; 

benzyloxy, 2-phenylethoxy and 3-phenylprapoxy; 
2-fluoroethylamino, 2-chloroethylamino, 2-bromoethylami- 
no, 3-fluoropropylamino and 3-chloropropylamino; 
2-hydroxyethylamino, 3-hydroxypropylamino and 4-hy- 
droxybutylamino; 

2-acetoxyethylamino, 2-propionytoxyethylamino, 2-butyry- 
(oxyethylamino and 3-acetoxypropylamino; 
2-methoxyethylamino, 2-ethoxyethylamino, 3-methoxypro- 
pylamino and 3-ethoxypropylamino; 
2-aminoelhylamino, 3-aminopropylamino and 4-ami- 
nobutylamino; 

2-methytaminoethylamino, 2-ethylaminoethylamino t 2-pro- 
pylaminoGthylamino, 3-methylaminopropylamino, 3-ethyl- 
aminopropylamino and 4-methy lam inobuty (amino; 
2-dimethylaminoethylamino, 2-(N-ethyl-N-methylamino) 
ethylamino, 2-diethylaminoelhylamino, 2-dipropylami- 
noethylamino, 3-dimethylaminopropyiamino, 3-diethylami- 
nopropylamino and 4-dimethylaminobutylamino; 
acetamtdo, propbnamido and butyramtdo; 
methoxycarbonylamino, ethoxycarbonylamino and propox- 
ycarbonylamino; 

2-chloroacetamido, 2-bromoacetamido, 3-chloropropiona- 
mido and 3-bromopropionamido; 

2-hydroxyacetamido, 3-hydroxypropionamido and 4-hy- 
droxybutyramido; and 

2-methoxyacetamrdo, 2-ethoxyacetamkto, 2-propoxyaceta- 
mido, 3^nethoxypropionamido, 3-ethoxypropionamido and 
4-methoxybutyramido. 



When R 1 Is (1 -3C)alkylenedioxy the oxygen atoms of each such group occupy adjacent positions on the quinazoline 

ring. 

Suitable values for the substituents which may be present on the phenyl ring when R 1 is benzamido, on a R 1 
substituent which contains a phenyl group, or on Q include, for example: - 



for halogeno: 



fluoro, chloro and bromo; 
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for (1 -4C)alkyl: methyl, ethyl and propyl; 

for (1 -4C)alkoxy: methoxy, ethoxy and propoxy; 

for (1 -4C)alkylamino: methylamino, ethylamino and propylamine, 

for di-((1 -4C)alkyl]amino: dimethylamino, N-ethyl-N-methylamino and diethylamino; 

for (2-4C)alkanoylamino: acetamido, propionamido and butyramido; and 

for (1 -4C)alkoxycarbonyl: methoxycarbonyl, ethoxycarbonyl and tert-butoxycarbonyl. 



A suitable value for Q when it is 9- or 10-membered bicyclic heterocyclic moiety or a hydrogenated derivative 
thereof, containing one or two nitrogen heteroatoms and optionally containing a further heteroatom selected from ni- 

10 trogen, oxygen and sulphur is, for example, a benzo-fused heterocyclic moiety, or a hydrogenated derivative thereof, 
such as indolyl, indolinyl, isoindolyl, isoindolinyl, indolizinyl, 1H-benzimidazolyl, 2,3-dihydro-1H-benzimidazolyl, 1H- 
indazolyl, 2,3-dihydro-1H-indazolyl, benzoxazolyl, 2,3-dihydrobenzoxazolyl, benzo(c]isoxazolyl, benzo[d]isoxazolyl, 
2,3-dihydrobenzo[d]isoxazolyl, benzothiazolyl, 2,3-dihydrobenzothiazofyl, benzo[c]isothiazolyl, benzo[d]isothiazolyl, 
2 t 3-dihydrobenzo[d]isothiazolyl, 1H-benzotriazolyl, benzo|c)furazanyl, benzolc][2,1,3}thiadiazolyl, benzo[d][1,2,3}oxa- 

is diazolyl, benzo[d][1 ,2,3]thiadiazolyl. quinolyl, 1 ,2-dihydroquinolinyl, 1 ,2,3,4-tetrahydroquinolinyl, isoquinolyl, 
1,2,3,4-tetrahydroisoquinolinyl, cinnolinyl, quinazolinyl, quinoxalinyl, phthalazinyl, 4H-1,4-benzoxazinyl, 2,3-dihydro- 
4H-1 ,4-benzoxazinyl, 4H-1 ,4-benzothiazinyl or 2,3-dihydro-4H-1 ,4-benzothiazinyl. 

The heterocyclic moiety may be attached through any available position including from either of the two rings of 
the bicyclic heterocyclic moiety. The heterocyclic moiety may bear a suitable substituent such as a (1 -4C)alkyl substit- 

20 uent on an available nitrogen atom. When the heterocyclic moiety is a hydrogenated derivative, the hydrogenated 
heterocyclic moiety may bear a suitable substituent such as an oxo substituent on an available carbon atom. 

A suitable value for Q when it is a 9- or 10-membered bicyclic aryl moiety, or a hydrogenated derivative thereof, 
is, for example, indenyl, indanyl, naphthyl, 1 ,2-dihydronaphthyl or 1 ,2,3,4-tetrahydronaphthyl. The bicyclic aryl moiety 
may be attached through any available position including from either of the two rings. The bicyclic aryl moiety may 

2S bear a suitable substituent on either of the two rings. When the bicyclic aryl moiety is a hydrogenated derivative, the 
hydrogenated ring may bear a suitable substituent such as an oxo substituent on an available saturated carbon atom. 

A suitable pharmaceutically-acceptable salt of a quinazoline derivative of the invention is, for example, an acid- 
addition salt of a quinazoline derivative of the invention which is sufficiently basic, for example, an acid-addition salt 
with, for example, an inorganic or organic acid, for example hydrochloric, hydrobromic, sulphuric, phosphoric, trifluor- 

30 oacetic, citric or maleic acid. In addition a suitable pharmaceutically-acceptable salt of a quinazoline derivative of the 
invention which is sufficiently acidic is an alkali metal salt, for example a sodium or potassium salt, an alkaline earth 
metal salt, for example a calcium or magnesium salt, an ammonium salt or a salt with an organic base which affords 
a physiologically-acceptable cation, for example a satt with methylamine, dimethylamine, trimethylamine, piperidine, 
morphoiine or tris-(2-hydroxyethyl)amine. 

3$ Particular novel compounds of the invention include, for example, quinazoline derivatives of the formula I, or phar- 

maceutically-acceptable salts thereof, wherein:- 

(a) m is 1 or 2 and each R 1 is independently hydroxy, (1 -4C)alkyl, (1 -4C)alkoxy or (1 -3C)alkylenedk>xy; and Q has 
any of the meanings defined hereinbefore or in this section relating to particular novel compounds of the invention; 
40 (b) m is 1 or 2 and each R 1 is independently hydroxy, amino, (1-4C)alkyl, (1-4C)alkoxy, (1-3C)alkylenedioxy, hal- 

ogeno-(1-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl, di-((1-4C)alkyl]amino-(1-4C)alkyl. piperidino-(1-4C)alkyl, mor- 
pholino-(1-4C)alkyl, piperazin-1-yl-(!-4C)alkyl, hydroxy-(2-4C)alkoxy, (l-4C)alkoxy-(2-4C)alkoxy, (1-4C)alkylami- 
no-(2-4C)alkoxy, di-[(1-4C)alkyl]amino-(2-4C)alkoxy, hydroxy-(2-4C)alkylamino ( (1-4C)alkoxy-(2-4C)alkylamino, 
(1-4C)alkylamino-(2-4C)alkylamino, di-[(1-4C)alkyl]amino-(2-4C)alkylamino t (2-4C)alkanoylamino, hydroxy- 
's (2-4C)alkanoylamino or (1 -4C)alkoxy-(2-4C)alkanoylamino; and Q has any of the meanings defined hereinbefore 
or in this section relating to particular novel compounds of the invention; 

(c) m is 1 or 2 and each R 1 is independently hydroxy, (1-4C)alkoxy, (1-3C)alkylenedioxy, hydroxy-(2-4C)alkoxy, 
( 1 -4C)alkoxy-(2-4C)a(koxy or di-[(1 -4C)alkyl]amino-(2-4C)alkoxy ; and Q has any of the meanings defined herein- 
before or in this section relating to particular novel compounds of the invention; 
so (d) m is 1 or 2 and each R 1 is independently amino, hydroxy-(2-4C)alky!amino, (1-4C)alkoxy-(2-4C)alkylamino, 

di-[(1-4C)alkyl]amino-(2-4C)alkylamino, (2-4C)alkanoylamino, hydroxy-(2-4C)alkanoylamino or (1-4C)alkoxy- 
(2-4C)alkanoylamino; and Q has any of the meanings defined hereinbefore or in this section relating to particular 
novel compounds of the invention; 

(e) m is 1, 2 or 3 and each R 1 is independently hydroxy, amino, ureido, hydroxyamino, trifluoromethoxy, (1-4C) 
ss alkyl, (l-4C)alkoxy, (1-3C)alkylenedioxy, (1-4C)alkylamino, di-[(1-4C)alkyl]amino, piperidino, morpholino, piper- 

azin-1-yl, 4-(1-4CJalkylpiperazin-1-yl, (I^CJalkylthio, halogeno-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl t cyano- 
(1-4C)alkyl, (1-4C)alkylamino-(1-4C)alkyl, di-[(1-4C)aikyl]amino-(1-4C)alkyl, piperidino-(1-4C)alkyl, morpholino- 
(1-4C)alkyl. piperazin-l-yl-(1-4C)alkyl, hydroxy-(2-4C)alkoxy-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkoxy(1-4C)alkyl, 
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halogeno-{2-4C)alkoxy. hydroxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, di-[ 
(1-4C)alkyl]amino-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkanoyloxy l phenyl-(1-4C)alkoxy, hydroxy-(2-4C)alkylami- 
no, (1-4C)alkoxy-(2-4C)alkyIamino, 0-4C)a!kylamino-(2-4C)alkytamino, di-[(1-4C)alkyl]amino-(2-4C)alkylamino; 
(2-4C)alkanoylamino, benzamido, 3-phenylureido, haiogeno-(2-4C)alkanoylamino, hydroxy-(2-4C)alkanoylamino 
s or (1 -4C)alkoxy-(2-4C)alkanoylamino; and Q has any of the meanings defined hereinbefore or in this section re- 

lating to particular novel compounds of the invention; 

(f) m is 1 or 2 and each R 1 is independently hydroxy, amino, ureido, trifluoromethoxy, (1-4C)a1kyl, (1-4C)alkoxy, 
(1-3C)alkylenedioxy, (1-4C)alkylamino, dH(1-4C)alkyl]amino, piperidino, morpholino, (1-4C)alkylthio, halogeno- 
(1-4C)alkyl, cvano-(1 -4C)alky1, halogeno-(2-4C)alkoxy, hydroxy-(2-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkoxy, (1-4C) 

10 alkoxy-(2-4C)alkanoyloxy, phenyl-(1-4C)alkoxy, (1-4C)alkoxy-(2-4C)alkylamino, (2-4C)alkanoylamino, halogeno- 
(2-4C)alkanoylamino, 3-phenylureido or (1-4C)alkoxy-(2-4C)alkanoylamino; and Q has any of the meanings de- 
fined hereinbefore or in this section relating to particular novel compounds of the invention; 

(g) m is 1 or 2 and each R 1 is independently hydroxy, amino, halogeno, nitro, (1-4C)alkoxy, (l-3C)alkylenedioxy, 
(1-4C)alkylamino, di-[(1-4C)alkyl]amino, pyrrolidin-1 -yl, piperidino, morpholino, ptperazin-1-yl, 4-(1-4C)alkylpiper- 

is azin-1 -yl, (1 -4C)alkytthio, (2-4C)alkanoylamino or halogeno-(2-4C)alkanoylamino; and Q has any of the meanings 
defined hereinbefore or in this section relating to particular novel compounds of the invention; 

(h) Q is a 9- or 10-membered benzo-fused heterocyclic moiety, or a hydrogenated derivative thereof, containing 
one or two nitrogen heteroatoms and optionally containing a further heteroatom selected from nitrogen, oxygen 
and sulphur, which heterocyclic moiety may optionally bear one or two substituents selected from halogeno, hy- 

20 droxy, oxo, amino, nitro, (1 -4C)alkyl, (1 -4C)alkoxy, (1 -4C)alkylamino, di-{(1 -4C)alkyl}aminoand (2-4C)alkanoylami- 
no; and m and R 1 have any of the meanings defined hereinbefore or in this section relating to particular novel 
compounds of the invention; 

(i) Q is indolyl, isoindolyl, 1 H-benzimidazolyl, 1 H-indazolyl, benzoxazolyl, benzo[c]isoxazolyl, benzo[d]isoxazolyl, 
benzothiazolyl, benzo(c]isothiazolyl, benzo[d]isothiazolyl, IH-benzotriazolyl, benzo[c]furazanyl, benzo[c][2,1,3] 

25 . thiadiazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl or quinoxalinyl, which heterocyclic moiety may optionally 
bear one or two substituents selected from halogeno, hydroxy, (1 -4C)alkyl and (1-4C)alkoxy; and m and R 1 have 
any of the meanings defined hereinbefore or in this section relating to particular novel compounds of the invention; 
(j) Q is indolinyl, isoindolinyl, 2.3-dihydro-1H-benzimidazolyl, 2,3-dihydro-1H-indazolyl, 2,3-dihydrobenzoxazolyl, 

2.3- dihydrobenzo(d]isoxazolyl, 2,3-dihydrobenzothiazolyl, 2,3-dihydrobenzo[d]isothiazoryl, 1 ,2-dihydroquinolinyl, 
so 1 ,2,3,4-tetrahydroquinolinyl, 1 ,2,3,4-tetrahydroisoquinolinyl, 2,3-dihydro-4H-1 ,4-benzoxazinyl or 2,3-dihydro-4H- 

1 .4- benzothiazinyl, which hydrogenated heterocyclic moiety may optionally bear one or two substituents selected 
from halogeno, hydroxy, oxo, (l-4C)alkyl and (1-4C)alkoxy; and m and R 1 have any of the meanings defined 
hereinbefore or in this section relating to particular novel compounds of the invention; 

- (k) Q is indenyl, indanyl, naphthyl, 1 ,2-dihydronaphthyl or 1,2,3,4-tetrahydronaphthyl which may optionally bear 
35 one or two substituents selected from halogeno, hydroxy, oxo, (1 -4C)alkyl and (1 -4C)alkoxy; and m and R 1 have 
any of the meanings defined hereinbefore or in this section relating to particular novel compounds of the invention; 
or 

(I) Q is indenyl, indanyl or 1,2,3,4-tetrahydronaphthyl which may optionally bear one or two substituents selected 
from halogeno, hydroxy, oxo, (1-4C)alkyi and (1-4C)alkoxy; and m and R 1 have any of the meanings defined 
40 hereinbefore or in this section relating to particular novel compounds of the invention. 

A preferred compound of the invention is a quinazoline derivative of the formula I 

wherein m is 1 , 2 or 3 and each R 1 is independently hydroxy, amino, ureido, methyl, ethyl, methoxy, ethoxy, propoxy, 
45 isopropoxy, butoxy, methylenedioxy, ethylenedioxy, methylamino, ethylamino, dimethylamino, diethylamino, pipe- 

ridino, morpholino, methoxymethyl, cyanomethyl, methoxyethoxymethyl, 2-bromoethoxy, 2-hydroxyethoxy, 3-hy- 
droxypropoxy, 2-methoxyethoxy, 2-ethoxyethoxy, 3-methoxypropoxy, 3-ethoxypropoxy, 2-dimethylaminoethoxy, 
2-diethylaminoethoxy, 2-methoxyacetoxy. benzyloxy, 2-hydroxyethylamino, 3-hydroxypropylamino, 2-methox- 
yethylamino, 2-ethoxyethylamino, 3-methoxypropylamino, 3-ethoxypropylamino, 2-dimethylaminoethylamino, 
so 2-diethylaminoethylamino, 3-dimethylaminopropylamino, 3-diethylaminopropylamino, acetamido, propionamido, 
benzamido, 3-phenylureido, 2-chloroacetamido, 2-hydroxyacetamrdo, 2-methoxyacetamido or 2-ethoxyacetami- 
do; 

and Q is indolyl, 1H-benzimidazolyl, 1 H-indazolyl, benzoxazolyl, benzothiazolyl, 1 H-toenzotriazolyl, benzo(c]f ura- 
zanyl, benzo[c][2,1,3]thiadiazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, indenyl, indanyl or 
S5 1 ,2, 3,4-tetrahydronaphthyl, which may optionally bear one or two substituents selected from fluoro, chloro, bromo, 

hydroxy, amino, methyl, ethyl, methoxy, ethoxy, methylamino, dimethylamino and acetamido; 
or a pharmaceutically-acceptable salt thereof. 
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A further preferred compound of the invention is a quinazotine derivative of the formula I 

wherein m is 1, 2 or 3 and each R 1 is independently hydroxy, amino, fluoro, chloro, nitro, methyl, ethyl, methoxy, 
ethoxy, propoxy, isopropoxy, butoxy. methylenedioxy, ethylenedioxy, methylamino, ethylamino, dimethylamino, di- 
s ethylamino, pyrrolidin-1-yl. piperidino. morpholino, piperazin-1-yl, 4-methylpiperazin-1 -yl, methylthio, ethylthio, 

acetamido, propionamido or 2-chloroacetamido; 

and Q is indolyt, 1H-benzimidazolyl, 1 H-indazolyl, benzoxazolyl, benzothiazolyl, 1 H-benzotriazolyl, benzo[c]fura- 
zanyl, 

benzo{c][2,1,3]thiadiazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, indenyl, indanyl, naphthyl or 
io 1 ,2,3,4-tetrahydronaphthyl, which may optionally bear one or two substituents selected from fluoro. chloro. hydroxy, 

amino, carboxy. methyl, ethyl, methoxy, ethoxy, methylamino, dimethylamino. acetamido, methoxycarbonyl and 
ethoxycarbonyl; 

or a pharmaceutically-acceptable salt thereof; 

except that 7-chloro-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1-ylamino)quinazoline monohydrochtoride salt is ex- 
is eluded. 

-) 

A further preferred compound of the invention is a quinazoline derivative of the formula I 

wherein (R 1 ^ is 6-hydroxy, 7-hydroxy, 6.7-dihydroxy, 6-amino, 7-amino, 6-methylamino, 6-dimethylamino, 6-pip- 
20 erbino, 7-piperidino, 6-morpholino, 7-morphoiino, 6-methoxy. 7-methoxy, 6,7-dimethoxy, 6,7-diethoxy, 6-hydroxy- 

7-methoxy, 6-amino-7-methoxy, 6-amino-7-methylamino, 6-methoxy-7-isopropoxy, 6,7-methylenedioxy, 6,7-ethyl- 
enedioxy, 6-methoxymethyl, 6-cyanomethyl, 6-(2-methoxyethoxymethyl), 7-(2-hydroxyethoxy) -6-methoxy, 6,7-di- 
(2-hydroxyethoxy), 6-(2-methoxyethoxy), 6-methoxy-7-(2-methoxyethoxy). 6,7-di-(2-methoxyethoxy), 7-(2-bro- 
moethoxy)-6-methoxy, 7-benzyloxy-6-methoxy, 6-(2-methoxyethylamino), 6-acetamido, 6-(2-chloroacetamido) or 
2S 6-(2-methoxyacetamido); and 

Q is 5-indolyl, 6-indolyl. 1 H-benzimidazol-5-yl, 1 H-benzimidazol-6-yl, 1 H-indazol-5-yl, 1 H-indazol-6-yl. 5-benzox- 
azolyl, 6-benzoxazolyl, 5-benzothiazolyl, 6-benzothiazolyl. 1H-benzotriazol-5-yl, 1H-benzotriazol-6-yl, benzo[c] 
[2,1 ,3]thiadiazol-4-yl, 5-quinolyl, 6-quinolyl, 7-quinolyl, 8-quinolyl, 5-isoquinolyl. 6-isoquinolyl, 7-isoquinolyl, 8-iso- 
quinolyl, 6-cinnolinyl, 7-cinnolinyl t 5-quinazolinyl, 6-quinazolinyl, 7-quinazolinyl, 8-quinazolinyl, 5-quinoxalinyl. 
so 6-quinoxalinyl or 7 -quinoxalinyl, which may optionally bear one or two substituents selected from fluoro, chloro, 

hydroxy, amino, methyl, methoxy, methylamino and acetamido; 

orQ is4-indanyl, 5-indanyl, 1,2,3.4-tetrahydronaphth-5-yl, 1,2,3,4-tetrahydronaphth-6-yl or 1 ,2,3,4-tetrahydro- 
naphth-7-yl which may optionally bear one or two substituents selected from fluoro, chloro, hydroxy, amino, methyl, 
methoxy, methylamino and acetamido; or a pharmaceuticaly-acceptable salt thereof. 

35 

A further preferred compound of the invention is a quinazoline derivative of the formula I 

wherein (R 1 )^ is 6-hydroxy. 7-hydroxy, 6,7-dihydroxy, 6-amino, 7-amino, 6-fluoro, 7-fluoro, 6-chloro. 7-chloro, 6-ni- 
tro, 6-methoxy, 7-methoxy, 6,7-dimethoxy, 6,7-diethoxy, 6-hydroxy-7-methoxy, 6,7-methylenedioxy, 6,7-ethylene- 

40 dioxy, 6-methylamino, 7-methylamino, 6-ethylamino, 6-dimethylamino, 7-dimethylamino, 6-diethylamino, 6-pyrro- 
lidin-1-yl, 7-pyrrolidin-1 -yl, 6-piperidino, 7-ptperidino, 6-morpholino, 7-moipholino, 6-piperazin-1 -yl, 7-piperazin- 
1-yl, 6-(4-methylpiperazin-1-yl), 7-(4-methylpiperazin-1-yl), 6-methylthio, 7-methylthio. 6-amino-7-methoxy,6-ami- 
no-7-methylamino, 6-acetamido, 7-acetamido, 6-(2-chloroacetamido) or 7-(2-chloroacetamido); and Q is 4-, 5- or 
6-indolyl, 1H-benzimidazol-4-yl, 1H-benzimidazol-5-yl, 1H-benzimidazol-6-yl, 1H-indazol-4-yl, 1H-indazol-5-yl. 

45 1 H-indazol-6-yl, 1 H-indazol-7-yl, 5- or 6-benzoxazolyl, 5- or 6-benzothiazolyl, 1 H-benzotriazol-4-yl, 1 H-benzotri- 

azol-5-yl, 1 H-benzotriazol-6-yl, benzo[c][2.1,3Jthiadiazol-4-yl. 2-, 3-. 4-. 6-, 6*. 7- or 8-quinolyl, 1-, 3-. 4-. 5-, 6-, 7- 
or 8-isoquinolyl, 4-, 5-. 6-. 7- or 8-cinnolinyl, 5-, 6-, 7- or 8-quinazolinyl or 2-, 5- or 6-quinoxalinyl, which may 
optionally bear one or two substituents selected from fluoro, chloro, methyl, ethyl and methoxy; 
or Q is 4- or 5-indanyl, 1 - or 2-naphthyl, 

so 1 ,2,3,4-tetrahydronaphth-5~yl or 1 ^.^-tetrahydronaphth-e-yl, which may optionally bear one or two substituents 
selected from fluoro, chloro, hydroxy, carboxy, methyl, methoxy and methoxycarbonyl; or a pharmaceutically-ac- 
ceptable salt thereof; 

except that 7-chloro-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1-y(amino)quinazoline monohydrochtoride salt is ex- 
cluded. 

55 

A further preferred compound of the invention is a quinazoline derivative of the formula I 

wherein (R 1 ),,, is 6-hydroxy. 7-hydroxy, 6,7-dihydroxy, 6-amino, 7-amino, 6-fluoro, 7-fluoro. 6-chloro, 7-chloro, 6-ni- 
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tro, 6-methoxy, 7-methoxy, 6,7-dimethoxy, 6,7-diethoxy, 6-hydroxy-7-methoxy, 6,7-methylenedioxy, 6,7-ethylene- 
dioxy, 6-methylamino, 7-methylamino, 6-ethylamino, 6-dimethylamino, 7-dimethylamino, 6-diethylamino, 6-pyrro- 
lidin-1-yl, 7-pyrrolidin-1-yl, 6-piperidino, 7-piperidino, 6-morpholino, 7-morpholino, 6-piperazin-1 -yl, 7-piperazin- 
1 -yl, 6-(4-melhylpiperazin-1 -yl), 7-(4-methylpiperazin-1 -yl), 6-methylthio, 7-methylthlo, 6-amino-7-methoxy, 6-ami- 
nc-7-methylamino, 6-acetamido, 7-acetamldo, 6-(2-chloroacetamido), 7-(2-chloroacetamido), 6-(2-oxopyrrolidin- 
1 -yl) or 7-(2-oxopyrrolidin-1-yl); and 

Q is 4-, 5- or 6-indolyl, 1 H-benzimidazol-4-yl, 1H-benzimidazol-5-yl, 1 H-benzimidazol-6-yl, 1 H-indazol-4-yl, 1H- 
indazol-5-yl, 1 H-indazol-6-yl, 1 H-indazol-7-yl, 5- or 6-benzoxazoIyl, 5- or 6-benzothiazolyl. 1 H-benzotriazol-4-yl, 
1H-benzotriazol-5-yl, 1H-benzotriazol-6-yl, benzcM2.1.3]thiadiazol-4-yl, benzoIcpj^lthiadiazol-S-yl, 2-, 3-, 4-, 

5- , 6-, 7- or 8-quinolyl, 1-, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl. 4-, 5-, 6-, 7- or 8-cinnolinyl, 5-, 6-, 7- or 8-quinazolinyl 
or 2-, 5- or 6-quinoxalinyl, which may optionally bear one or two substituents selected from fluoro, chbro, methyl, 
ethyl, methoxy and cyano; 

or Q is 4- or 5-indanyl, 1 - or 2-naphthyl, 

1 ,2,3,4-tetrahydronaphth-5-yl or 1 ,2,3,4-tetrahydronaphth-e-yl, which may optionally bear one or two substituents 
selected from fluoro, chloro. hydroxy, carboxy, methyl, methoxy and methoxycarbonyl; 
or a pharmaceutically-acceptable salt thereof; 

except that 7<hloro-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1-ylamjno)quinazo!ine monohydrochtaride salt is ex- 
cluded. 

A further preferred compound of the invention Is a quinazoline derivative of the formula I 

wherein (R 1 ) m is 6-amino, 6,7-dimethoxy, 6-piperidino or 6-acetamido; and Q is 5-indolyl, 1H-indazol-5-yl, 6-ben- 
zothiazolyl, 

1H-benzotriazol-5-yl t benzo[c][2,1.3]thiadiazol-4-yl, 5-quinolyl, 6-quinolyl, 8-quinolyl, 5-isoquinolyl or 5-quinoxali- 
nyl; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the formula I 
wherein (R*) m is 6-amino, 7-fluoro, 6-nitro, 6,7-dimethoxy, 

6,7-methylenedioxy, 6-dimethylamino, 6-pyrrolidin-1-yl, 6-piperidino, 7-piperazin-1-yl, 7-methylthto, 6-acetamido 
or 6-(2-chloroacetamido); and Q is 4-, 5- or 6-indolyl, IH-indazol-4-yl, 1 H-indazol-5-yl, 1 H-indazol-6-yl, 6-benzo- 
thiazolyl, 1H-benzotriazol-4-yl, benzolc][2,1,3lthiadiazol-4-yl, 2-, 3-, 5-, 6-, 7- or 8-quinolyl, 1-, 5- or 8-isoquinolyl 
or 6-quinoxalinyl, which may optionally bear one or two substituents selected from methyl and methoxy; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the formula I 

wherein (R 1 ),,, is 6-amino, 7-fluoro, 6-nitro, 6,7-dimethoxy, 6,7-methylenedioxy. 6-dimethylamino, 6-pyrrolidin-1-yl, 

6- piperidino, 7-piperazin-1-yl, 7-methylthio, 6-acetamido, 6-(2-chloroacetamido) or 2-oxopyrrolidin-1-yl; 

and Q is 4-, 5- or 6-indolyl, 1 H-indazoW-yl, 1 H-indazol-5-yl, 1 H-indazol-6-yl, 6-benzothiazolyl, 1 H-benzotriazol- 
4-yl, benzoIc^.l^thiadiazoM-yl, benzo[c](2,1 ,3]thiadiazol-5-yl, 2-, 3-, 5-, 6-, 7- or 8-quinolyl, 1-, 5- or 8-isoqui- 
nolyl or 5-quinoxalinyl, which may optionally bear one or two substituents selected from methyl, methoxy and cyano; 
or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the formula I 

wherein (R 1 ) m is 6-amino, 6,7-dimethoxy, 6-piperidino or 6-acetamido; and Q is 4- or 5-indanyl or 1,2,3,4-tetrahy- 
dronaphth-5-yl; 

or a pharmaceutically-acceptable salt thereof. 

A further preferred compound of the invention is a quinazoline derivative of the formula I 

wherein (R 1 ) m is 6-amino, 6,7-dimethoxy, 6-piperidino or 6-acetamido; and Q is 5-indanyl or 1,2,3,4-tetrahydro- 
naphth-5-yl; 

or a pharmaceutically-acceptable salt thereof. 

A specific preferred compound of the invention is the following quinazoline derivative of the formula I:- 
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6,7-dimethoxy-4-(5-qujnolylamino)quinazoline, 6.7-dimethoxy-4-(6^uinolylamino)quinazoline, 6,7-dimethoxy-4- 
(5-isoquinolylamino)quinazoline, 6,7-dimethoxy-4-(5-indolylamino)quinazoline, 6,7-dimethoxy-4-[(1H-indazol- 

5- yl)amino]quinazoline. 4-(6-benzothiazolylamino)-6,7-dimethoxyquinazoline or 4-{(benzo[cH2, 1 ,3]thiadiazol-4-yl) 
amino]-6,7-dimethoxyquinazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following quinazoline derivative of the formula l> 

6- (2-chtoroacetamido)-4-(6^quinolylamino)quinazoline, 6,7-dimethoxy-4-(8^quinolylamino)quinazoline, 
ej-dimethoxy^-te-isoquinorylaminojquinazoline, 6,7-dimethoxy-4-{3-quinolylamino)quinazoline, 6,7-dimethoxy- 

4- (1H-indazol-6-ylamino)quinazoline, 6,7-dimethoxy-4-(1H-indazoM-ylamino)quinazoline, 4-(1H-indazol- 

5- ylamino)-6-(1-pyrrolidinyl)quinazo1ine, 6-dimethylamino-4-(5-indolylamino)quinazoline, 4-<5-indolylamino)-6- 
(l-pyrrolidinyl)quinazolineor 6,7-dimethoxy-4-(6-indolylamino)quinazoline; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A further specific preferred compound of the invention is the following quinazoline derivative of the formula I:- 

6 J^imethoxy-4-(5-indany lamino)quinazoline or 6^^ 
line; 

or a pharmaceutically-acceptable acid-addition salt thereof. 

A quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, may be prepared by any 
process known to be applicable to the preparation of chemically-related compounds. Such processes, when used to 
prepare a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, are provided as a 
further feature of the invention and are illustrated by the following representative examples in which, unless otherwise 
stated, R 1 , m and Q have any of the meanings defined hereinbefore for a quinazoline derivative of the formula I. 
Necessary starting materials may be obtained by standard procedures of organic chemistry. The preparation of such 
starting materials is described within the accompanying non-limiting Examples. Alternatively necessary starting mate- 
rials are obtainable by analogous procedures to those illustrated which are within the ordinary skill of an organ icchemist . 

(a) The reaction, conveniently in the presence of a suitable base, of a quinazoline of the formula II 



Z 




wherein Z is a disptaceable group, with an amine of the formula H^N-Q. 

A suitable displaceable group Z is, for example, a halogeno, alkoxy, ary toxy or sulphonyloxy group, for example 
a chloro, bromo, methoxy, phenoxy, methanesulphonytoxy or toluene^-sulphonyloxy group. 

A suitable base is, for example, an organic amine base such as, for example, pyridine, 2,6-lutidine, collidine, 
4-dimethylaminopyridine, triethylamine, morpholine, N-methylmorpholine or diazabicyclo(5.4.0]undec-7-ene l or, 
for example, an alkali or alkaline earth metal carbonate or hydroxide, for example sodium carbonate, potassium 
carbonate, calcium carbonate, sodium hydroxide or potassium hydroxide. Alternatively a suitable base is, for ex- 
ample, an alkali metal or alkaline earth metal amide, for example sodium amide or sodium bts(trimethylsilyl)amide. 

The reaction is preferably carried out in the presence of a suitable inert solvent or diluent, for example an 
alkanol or ester such as methanol, ethanol, isopropanol or ethyl acetate, a halogenated solvent such as methylene 
chloride, chloroform or carbon tetrachloride, an ether such as tetrahydrof uran or 1 ,4-dioxan, an aromatic solvent 
such as toluene, or a dipolar aprotic solvent such as N,N-dimethylformamide, N.N-dimethylacetamide, N-methyl- 
pyrrolidin-2-one or dimethylsulphoxide. The reaction is conveniently carried out at a temperature in the range, for 
example. 10 to 1 50°C, preferably in the range 20 to 60°C. 
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The quinazoline derivative of the formula I may be obtained from this process in the form of the free base or 
alternatively it may be obtained in the form of a salt with the acid of the formula H-Z wherein Z has the meaning 
defined hereinbefore. When it is desired to obtain the free base from the salt, the salt may be treated with a suitable 
base as defined hereinbefore using a conventional procedure. 

5 (b) For the production of those compounds of the formula I wherein R 1 is amino, the reduction of a quinazoline 

derivative of the formula I wherein R 1 is nitro. 

The reduction may conveniently be carried out by any of the many procedures known for such a transformation. 
The reduction may be carrried out, for example, by the hydrogenation of a solution of the nitro compound in an 
inert solvent or diluent as defined hereinbefore in the presence of a suitable metal catalyst such as palladium or - 

10 platinum. A further suitable reducing agent is, for example, an activated metal such as activated iron (produced 

by washing iron powder with a dilute solution of an acid such as hydrochloric acid). Thus, for example, the reduction 
may be carried out by heating a mixture of the nitro compound and the activated metal in a suitable solvent or 
diluent such as a mixture of water and an alcohol, for example, methanol or ethanol, to a temperature in the range, 
for example, 50 to 150°C, conveniently at or near 70°C. 

is (c) For the production of those compounds of the formula I wherein R 1 is (2-4C)alkanoylamino or substituted (2-4C) 

alKanoylamino, benzamido, ureido or 3-phenylureido, the acylation of a quinazoline derivative of the formula I 
wherein R 1 is amino. 

A suitable acylating agent is, for example, any agent known in the art for the acylation of amino to acylamino, 
for example an acyl halide, for example a (2-4C)alkanoyl chloride or bromide or a benzoyl chloride or bromide, 

20 conveniently in the presence of a suitable base, as defined hereinbefore, an alkanoic acid anhydride or mixed 
anhydride, for example a (2-4C (alkanoic acid anhydride such as acetic anhydride or the mixed anhydride formed 
by the reaction of an alkanoic acid and a (1 -4C)alkoxycarbonyl halide, for example a (1 -4C)alkoxycarbonyl chloride, 
in the presence of a suitable base as defined hereinbefore. For the production of those compounds of the formula 
I wherein R 1 is ureido or 3-phenylureido, a suitable acylating agent is, for example, a cyanate, for example an 

25 alkali metal cyanate such as sodium cyanate or, for example, an isocyanate such as phenyl isocyanate. In general 
the acylation is carried out in a suitable inert solvent or diluent as defined hereinbefore and at a temperature, in 
the range, for example, -30 to 120°C, conveniently at or near ambient temperature. 

(d) For the production of those compounds of the formula I wherein R 1 is (1 -4C)alkoxy or substituted (1 -4C)alkoxy 
or R 1 is (1-4C)alkylamino or substituted (1-4C)alkylamino, the alkylation, preferably in the presence of a suitable 

so base as defined hereinbefore, of a quinazoline derivative of the formula I wherein R 1 is hydroxy or amino as 

appropriate. 

A suitable alkylating agent is, for example, any agent known in the art for the alkylation of hydroxy to aikoxy 
or substituted aikoxy, or for the alkylation of amino to alkylamino or substituted alkylamino, for example an alkyl 
or substituted alkyl halide, for example a (1 -4C)alkyl chloride, bromide or iodide or a substituted (1 -4C)alkyl chlo- 
35 ride, bromide or iodide, in the presence of a suitable base as defined hereinbefore, in a suitable inert solvent or 

diluent as defined hereinbefore and at a temperature in the range, for example, 10 to 140°C, conveniently at or 
near ambient temperature. 

(e) For the production of those compounds of the formula I wherein R 1 is an amino-, oxy- or cyano-substituted 
(1-4C)alkyl subslituent, the reaction, preferably in the presence of a suitable base as defined hereinbefore, of a 

40 quinazoline derivative of the formula I wherein R 1 is a (1-4C)alkyl substituent bearing a displaceabte group as 
defined hereinbefore with an appropriate amine, alcohol or cyanide. 

The reaction is preferably carried out in a suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 100°C, conveniently at or near ambient temperature. 

(f) For the production of those compounds of the formula I wherein R 1 is amino, (1 -4C)alkylamino, di-[( 1 -4C)alkyl] 
45 amino, pyrrol id in- 1 -yl, piper idtno, morpholino, piperazin-1 -yl, 4-(1 -4C)a!ky fpiperaztn-1 -yl or (1 -4C)alkytthio, the re- 
action, conveniently in the presence of a suitable base as defined hereinbefore, of a quinazoline derivative of the 
formula I wherein R 1 is a displaceable group as defined hereinbefore with an appropriate amine or thiol. 

The reaction is preferably carried out in a suitable inert solvent or diluent as defined hereinbefore and at a 
temperature in the range, for example, 10 to 1B0°C, conveniently in the range 100 to 150°C. 
so (g) For the production of those compounds of the formula I wherein R 1 is 2-oxopyrrolidin-1 -yl or 2-oxopiperidin- 

1-yl, the cyclisation, conveniently in the presence of a suitable base as defined hereinbefore, of a quinazoline 
derivative of the formula I wherein R 1 is a halogen-{2-4C)alkanoylamino group. 

The reaction is preferably carried out in a suitable inert solvent or diluent as defined hereinbefore and at a tern- 
55 perature in the range, for example, 10 to 100°C, conveniently at or near ambient temperature. 

When a pharmaceutically-acceptable salt of a quinazoline derivative of the formula I is required, for example an 
. acid-addition salt of a quinazoline derivative of the formula I, it may be obtained, for example, by reaction of said 
compound with, for example, a suitable acid using a conventional procedure. 
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As stated hereinbefore the quinazoline derivative defined in the present invention possesses anti-cancer activity 
which is believed to arise from the receptor tyrosine kinase inhibitory activity of the compound. These properties may 
be assessed, for example, using one or more of the procedures set out below:* 

s (a) An in vitro assay which determines the ability of a test compound to inhibit the enzyme receptor tyrosine kinase. 

Receptor tyrosine kinase was obtained in partially purified form from A-431 cells (derived from human vulval car- 
cinoma) by procedures related to those described by Carpenter etaL, J. Biol. Chem. . 1979, 254, 4884, Cohen et 
aL, J. Biol. Chem. , 1 982, 257, 1 523 and by Braun et aL, J. Biol. Chem. , 1 984. 259, 2051 . 

A-431 cells were grown to confluence using Dulbecco's modified Eagle's medium (DMEM) containing 5% fetal 

10 calf serum (FCS). The obtained cells were homogenised in a hypotonic borate/EDTA buffer at pH 10.1. The ho- 
mogenate was centrifuged at 400 g for 10 minutes atO-4°C. The supernatant was centrifuged at 25,000 g for 30 
minutes at 0-4°C. The pelleted material was suspended in 30 mM Hepes buffer at pH 7.4 containing 5% glycerol, 
4 mM benzamidine and 1% Triton X-100, stirred for 1 hour at 0-4°C, and recent rifuged at 100,000 g for 1 hour at 
0-4°C. The supernatant, containing solubilised receptor tyrosine kinase, was stored in liquid nitrogen. 

is For test purposes 40 u.l of the enzyme solution so obtained was added to a mixture of 400 uJ of a mixture of 

150 mM Hepes buffer at pH 7.4, 500 pM sodium orthovanadate, 0.1% Triton X-100, 10% glycerol, 200 pi water, 
80 |il of 25 mM DTT and 80uJ of a mixture of 12.5 mM manganese chloride, 125 mM magnesium chloride and 
distilled water. There was thus obtained the test enzyme solution. 

Each test compound was dissolved in dimethylsulphoxide (OMSO) to give a 50 mM solution which was diluted 

20 with 40 mM Hepes buffer containing 0. 1 % Triton X-1 00, 1 0% glycerol and 1 0% DMSO to give a 500 pM solution. 

Equal volumes of this solution and a solution of epidermal growth factor (EGF; 20 pg/ml) were mixed. 

[ r 32pjATP (3000 Ci/mM, 250 pCi) was diluted to a volume of 2 ml by the addition of a solution of ATP (100 
pM) in distilled water. An equal volume of a 4 mg/ml solution of the peptide Arg-Arg-Leu-lle-Glu-Asp-Ala-Glu-Tyr- 
Ala-Ala-Arg-Gly in a mixture of 40 mM Hepes buffer at pH 7.4, 0.1% Triton X-100 and 10% glycerol was added. 

25 The test compound/EGF mixture solution (5 ul) was added to the test enzyme solution (1 0 uJ) and the mixture 

was incubated at 04°C for 30 minutes. The ATP/peptide mixture (1 0 ul) was added and the mixture was incubated 
at 25° C for 10 minutes. The phosphorylation reaction was terminated by the addition of 5% trichloroacetic acid 
(40 pi) and bovine serum albumin (BSA; 1 mg/ml, 5 ul). The mixture was allowed to stand at 4°C for 30 minutes 
and then centrifuged. An aliquot (40 pi) of the supernatant was placed onto a strip of Whatman p 81 phosphocel- 

30 lulose paper. The strip was washed in 75 mM phosphoric acid (4 x 10 ml) and blotted dry. Radioactivity present in 

the filter paper was measured using a liquid scintillation counter (Sequence A). The reaction sequence was re- 
peated in the absence of the EGF (Sequence B) and again in the absence of the test compound (Sequence C). 
Receptor tyrosine kinase inhibition was calculated as follows:- 

% Inhibition = ^|^x 100 

The extent of inhibition was then determined at a range of concentrations of test compound to give an IC^ 
value. 

40 

(b) An in vitro assay which determines the ability of a test compound to inhibit the growth of the human naso- 
pharyngeal cancer cell line KB. 

KB cells were seeded into wells at a density of 1 x 10 4 - 1 .5 x 10 4 cells per well and grown for 24 hours in 
DMEM supplemented with 5% FCS (charcoal-stripped). Cell growth was determined after incubation for 3 days 
45 by the extent of metabolism of MTT tetrazoiium dye to furnish a bluish colour. Cell growth was then determined in 
the presence of EGF (10 ng/ml) or in the presence of EGF (10 ng/ml) and a test compound at a range of concen- 
trations. An (Cso value could then be calculated. 

(c) An jn vivo assay in a group of male rats which determines the ability of a test compound (usually administered 
so orally as a ball-milled suspension in 0.5% polysorbate) to inhibit the stimulation of liver hepatocyte growth caused 

by the administration of the growth factor TGFa (400 pg/kg subcutaneously, usually dosed twice, 3 and 7 hours 
respectively after the administration of the test compound). 

In a control group of rats, the administration of TGFa causes on average a 5-fold stimulation of liver hepatocyte 
55 growth. 

Cell-growth in the control and test animals is determined as follows: - 

On the morning of the day after the dosing of the test compound (or 0.5% polysorbate in the control group), the 
animals are dosed with bromodeoxy uridine (BrdU; 100 mg/kg intraperitoneal^). The animals are killed four hours later 
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and the livers are excised. Slices are cut from each fiver and the uptake of BrdU is determined by a conventional 
immunohistochemical technique similar to that described on pages 267 and 268 of an article by Goldsworthy et aj. in 
Chemically Induced Cell Proliferation: Implications for Risk Assessment, Wiley-Liss Inc., 1 991 , pages 253-284. Further 
tests were carried out using a range of doses of the test compounds to allow the calculation of an approximate ED^o 
s value for the inhibition of liver hepatocyte proliferation as determined by inhibition of the uptake of BrdU. 

Although the pharmacological properties of the compounds of the formula I vary with structural change as expected, 
in general activity possessed by compounds of the formula I may be demonstrated at the following concentrations or 
doses in one or more of the above Tests (a), (b) and (c)> 

io Test (a)> IC 50 in the range, for example, 0.0005-1 |iM; 

Test (b):- IC S0 in the range, for example, 0.01 -10 

Test (c):- ED5Q in the range, for example, 1-100 mg/kg. 

75 

Thus, by way of example, the compound 6,7-dimethoxy^-(5-quinolylamino)quinazoline has an IC^ of 0.06 p.M in 
Test (a), an IC^ of 1 .8 in Test (b) and an EDgo of approximately 2 mg/kg in Test (c); the compound 6,7-dimethoxy- 
4-(5-indolylamino)quinazoline has an IC 50 of 0.001 p.M in Test (a) ( an IC^ of 0.4 in Test (b) and an ED^ in the 
range 1 to 5 mg/kg in Test (c); and the compound 6,7-dimethoxy-4-(5-indanylamino)quinazoline has an ICso of 0.14 
20 jiM in Test (a), an IC^, of 0.65 jiM in Test (b) and an EDso in the range 1 to 5 mg/kg in Test (c). 

According to a further aspect of the invention there is provided a pharmaceutical composition which comprises a 
quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as defined hereinbefore in asso- 
ciation with a pharmaceutically-acceptable diluent or carrier, 

The composition may be in a form suitable for oral administration, for example as a tablet or capsule, for parenteral 
25 injection (including intraveous, subcutaneous, intramuscular, intravascular or infusion) as a sterile solution, suspension 
or emulsion, for topical administration as an ointment or cream or for rectal administration as a suppository. 

In general the above compositions may be prepared in a conventional manner using conventional exctpients. 

The quinazoline will normally be administered to a warm-blooded animal at a unit dose within the range 5-5000 
mg per square meter body area of the animal, i.e. approximately 0.1-100 mg/kg, and this normally provides a thera- 
30 peutically-effective dose. A unit dose form such as a tablet or capsule will usually contain, for example 1-250 mg of 
active ingredient. Preferably a daily dose in the range of 1 -50 mg/kg is employed. However the daily dose will necessarily 
be varied depending upon the host treated, the particular route of administration, and the severity of the illness being 
treated. Accordingly the optimum dosage may be determined by the practitioner who is treating any particular patient. 

According to a further aspect of the present invention there is provided a quinazoline derivative of the formula I as 
35 defined hereinbefore for use in a method of treatment of the human or animal body by therapy. 

We have now found that the compounds of the present invention possess anti-cancer properties which are believed 
to arise from their receptor tyrosine kinase inhibitory activity. Accordingly the compounds of the present invention are 
expected to be useful in the treatment of diseases or medical conditions mediated alone or in part by the enzyme 
receptor tyrosine kinase, i.e. the compounds may be used to produce a receptor tyrosine kinase inhibitory effect in a 
40 warm-blooded animal in need of such treatment. Thus the compounds of the present invention provide a method for 
treating the proliferation of malignant cells characterised by inhibition of the enzyme receptor tyrosine kinase, i.e. the 
compounds may be used to produce an anti-proliferative effect mediated alone or in part by the inhibition of the enzyme 
receptor tyrosine kinase. Accordingly the compounds of the present invention are expected to be useful in the treatment 
of cancer by providing an anti-proliferative effect, particularly in the treatment of receptor tyrosine kinase sensitive 
<5 cancers such as cancers of the breast, lung, colon, rectum, stomach, prostate, bladder, pancreas and ovary. 

Thus according to this aspect of the invention there is provided the use of a quinazoline derivative of the formula 
I , or a pharmaceutically-acceptable salt thereof, as defined hereinbefore or the use of a quinazoline derivative selected 
from :- 

4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1-ylamino)quinazoline monohydrochloride salt, 7-chloro-4-(4-hydroxy- 
50 5,6.7,8-tetrahydronaphth-1-ylamino)quinazoline monohydrochloride salt, 4-{1-indanylamino)quinazoline and 4-<2-in- 

danylamino)quinazoline, in the manufacture of a medicament for use in the production of an anti-cancer effect in a 

warm-blooded animal such as man. 

As stated above the size ol the dose required for the therapeutic or prophylactic treatment of a particular cancer 

will necessarily be varied depending on the host treated, the route of administration and the severity of the illness being 
55 treated. A unit dose in the range, for example, 1-100 mg/kg, preferably 1 -50 mg/kg is envisaged. 

The anti-cancer treatment defined hereinbefore may be applied as a sole therapy or may involve, in addition to 

the quinazoline derivative of the invention, one or more other anti-tumour substances, for example those selected from, 

for example, mitotic inhibitors, for example vinblastine; alkylating agents, for example cis-platin, carboplatin and cy- 
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clophosphamide; antimetabolites, for example 5-fiuorouracil, cytosine arabinoslde and hydroxyurea, or, for example, 
one of the preferred antimetabolites disclosed in European Patent Application No. 239362 such as N-{5-[N-(3,4-dihy- 
dro-2-methyl-4K)XC<^uinazolin^-ylmethyl)-N-methylamino)-2-thenoyl}-L-glutamic acid; intercalating antibiotics, for ex- 
ample adriamycin and bleomycin; enzymes, for example asparaginase; topoisomerase inhibitors, for example etopo- 

5 side; biological response modifiers, for example interferon; and anti-hormones, for example antioestrogens such as 
•NOLVADEX (tamoxifen) or, for example antiandrogens such as 'CASODEX 1 (4'-cyano-3-(4-fluorophenylsulphonyl)- 
2-hydroxy-2-methyl-3 , -(trifluoromethyl)propionanilide. Such conjoint treatment may be achieved by way of the simul- 
taneous, sequential or separate dosing of the individual components of the treatment. According to this aspect of the 
invention there is provided a pharmaceutical product comprising a quinazoline derivative of the formula I as defined 

io hereinbefore and an additional anti-tumour substance as defined hereinbefore for the conjoint treatment of cancer. 

As stated above the quinazoline derivative defined in the present invention is an effective anti-cancer agent, which 
property is believed to arise from its receptor tyrosine kinase inhibitory properties. Such a quinazoline derivative of the 
invention is expected to possess a wide range of anti-cancer properties as receptor tyrosine kinases have been impli* 
cated in many common human cancers such as leukaemia and breast, lung, colon, rectal, stomach, prostate, bladder, 

15 pancreas and ovarian cancer. Thus it is expected that a quinazoline derivative of the invention will possess anti-cancer 
activity against these cancers. It is in addition expected that a quinazoline of the present invention will possess activity 
against a range of leukaemias, lymphoid malignancies and solid tumours such as carcinomas and sarcomas in tissues 
such as the liver, kidney, prostate and pancreas. 

The invention will now be illustrated in the following non-limiting Examples in which, unless otherwise stated: - 

zo, 

(i) evaporations were carried out by rotary evaporation in vacuo and work-up procedures were carried out after 
removal of residual solids such as drying agents by filtration; 

(ii) operations were carried out at ambient temperature, that is in the range 18-25°C and under an atmosphere of 
25 an inert gas such as argon; 

(iii) column chromatography (by the flash procedure) and medium pressure liquid chromatography (MPLC) were 
performed on Merck Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 (Art. 9303) reversed-phase silica ob- 
tained from E. Merck, Darmstadt, Germany; 

30 

(iv) yields are given for illustration only and are not necessarily the maximum attainable; 

(v) melting points are uncorrected and were determined using a Mettler SP62 automatic melting point apparatus, 
an oil-bath apparatus or a Koffler hot plate apparatus. 

35 

(vi) the structures of the end-products of the formula I were confirmed by nuclear (generally proton) magnetic 
resonance (NMR) and mass spectral techniques; proton magnetic resonance chemical shift values were measured 
on the delta scale and peak multiplicities are shown as follows: s, singlet; d, doublet; t, triplet; m, muttiplet; 

40 (vii) intermediates were not generally fully characterised and purity was assessed by thin layer chromatography 
(TLC), infra-red (IR) or NMR analysis; 

(viii) the following abbreviations have been used:- 

45 DMF N,N-dimethylformamide; 

DMA N,N-dimethylacetamide; 

THF tetrahydrofuran; 

so 

NMP N-methylpyrrolidin-2-one. 
Example 1 

55 A mixture of 4-chloro-6,7-dimethoxyquinazoline (2.7 g), 5-aminoquinoline (2.3 g) and isopropanol (100 ml) was 
stirred and heated to reflux for 2 hours. The precipitate was filtered off and washed in turn with cold isopropanol, ethanol 
and acetone. The solid so obtained was stirred as a suspension in methanol (75 ml) and potassium carbonate <5 g) 
was added. The mixture was stirred at ambient temperature for 15 minutes. The mixture was filtered and the filtrate 
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was evaporated. The residue was purified by column chromatography using a 25:2 mixture of methylene chloride and 
methanol as eluent. There was thus obtained 6,7-dimethoxy-4-(5-quinolylamino)-quinazoline (1.41 g, 35%), m.p. 
>240°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 3.95 (s, 3H), 3.98 (s, 3H), 7.21 (s, 1H), 7.50 (m, IK), 7.67 (d, 1H), 7B3 (m, 1H), 7.98 
5 (s. 1 H), 8.0 (d. 1 H), 8.22 (s, 1 H); 8.26 (d, 1 H), 8.93 (m. 1 H), 9.89 (broad s, 1 H); 

Elemental Analysis: Found C, 69.0; H, 4.7; N, 17.0; 

C 19 H 16 N 4 0 2 requires C, 68.7; H, 4.85; N, 16.9%. 

The 4-chloro-6,7-dimethoxyquinazoline used as a starting material was obtained as follows:- 
A mixture of 4,5-dimethoxyanthranilic acid (19.7 g) and formamide (10 ml) was stirred and heated to 190°C for 5 
10 hours. The mixture was allowed to cool to approximately 80°C and water (50 ml) was added. The mixture was stored 

at ambient temperature for 3 hours. The precipitate was isolated, washed with water and dried. There was thus obtained 

6,7-dimethoxyquinazo1in-4-one (3.65 g). 

A mixture of a portion (2.5 g) of the material so obtained, thionyl chloride (4.5 ml) and OMF (1 drop) was stirred 

and heated to reflux for 2 hours. The mixture was evaporated to give the required starting material as a solid <2.7 g). 



1S 
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Example 2 



Using an analogous procedure to that described in Example 1, 4-chtoro-6,7-dimethoxyquinazoline was reacted 
with the appropriate heterocyclic amine to give the compounds described in the following table, the structures of which 
20 were confirmed by proton magnetic resonance spectroscopy and by elemental analysis. 
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TABLE I 




Exanple 2 Q m.p. 

Coopd. Ho. (*C) 



l a 


6-quinolyl 


>240 


2 k 


5-isoquinolyl 


133-136 


3 C 


8-quinolyl 


192-194 


4 d 


5-quinoxalinyl 


233-236 


5 e 


5-indolyl 


235-237 




lH-indazol-5-yl 


241-242 


7 f,h 


lH-benzotriazol-5-yl 


244-246 


8 f,i 


6-benzothiazolyl 


265-268 


9 f.J 


benzoic] |2,l,3)thiadlazol-4-yl 


257-259 


10 k 


S-indanyl 


242-243 


ll 1 


1,2,3 , 4- tetrahydronaphth-5-yl 


254-256 



Notes 

a. The product gave the following NNR data: (CD^SOCD^) 3.95 

(s, 3H), 3.99 (s, 3H), 7.24 (s, 1H), 7.52 (m, 1H), 7.92 (s, 1H), 8.05 
(d, 1H), 8.19 (m, 1H), 8.33 (d, 1H), 8.48 (d, 1H), 8.57 (s, 1H), 8.82 
(or.lH), 9.28 (broad s, IH); 

and the following analytical data: Found C, 68.9; H, 4.8; N, 16.9; 
C 19 H 16 N 4°2 "quires C, 68.7; H, 4.85; N, 16. 9Z. 
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b. The product gave the following NKR data: (CD 3 SOCD 3 ) 3.96 (s, 
3H) 9 3.98 (s, 3H) f 7.22 (s, IH), 7.71 (d, lH) f 7.76 (t, IH), 7.88 (d, 
1H), 7.98 (s, lH) f 8.09 (d, IH), 8.24 (s 9 1H) 9 8.47 (d, 1H), 9.39 (s, 
IH), 9.88 (broad s, IH); 

and the following analytical data: Found C, 67.4; H, 4.6; N, 16.5; 

C 19 H 16 N 4°2 °- 25H 2° re <l uires c » 67 - 7 * H * 4 - 9 * 16. 6X. 

c. The product gave the following NKR data: (CD^SOCD^) 3.95 
(s, 3H), 4.02 (s 9 3H), 7.25 (s, IH), 7.58-7.70 (m 9 4H) 9 8.43 (m 9 -IH), 
8.58 (s, IH), 8.82 (m, IH) , 8.90 (m, 1H) 9 10-23 (broad s, IH); 

and the following analytical data: Found C 9 68.3; H 9 4.8; N, 16.5; 

C 19 H 16 N 4°2 °* 0SH 2° rc <I uires c » 68 - 5 5 H ' 4 - 9 * N > 16 - 8 *- 

d. 5-Aminoquinoxaline is described in J. Chem. Soc 1948, 
2129. THF was used in place of lsopropanol as the reaction solvent. 
The reaction mixture was heated to reflux for 4 hours. The product 
gave the following NMR data: (CDjSOCDj) 3.97 (s 9 3H), 4.02 (s, 3H), 
7.26 (s 9 1H) 9 7.75 (s 9 1H) 9 7.85-7.98 (m, 2H), 8.51 (s 9 1H) 9 8.64 (d 9 
IH), 8.98 (d 9 1H) 9 9.03 (d 9 IH), 10.02 (broad s, IH); 

and the following analytical data: Found C 9 63.7; H, 4.7; N, 20.6; 

C 18 H 15 N 5°2 °- 35H 2° re <l uires c » 63 - 7 * H » 4 - 5 ? N » 20. 3Z. 

e. THF was used in place of isopropanol and the reaction 
mixture was heated to reflux for 4 hours. The product gave the 
following NMR data: (CD 3 SOCD 3 ) 3.93 (S, 3H), 3.95 (s, 3H) 9 6.44 (t, 
IH), 7.15 (s, 1H) 9 7.3-7.43 (m, 3H), 7.86 (s 9 1H) 9 7.88 (s 9 1H) 9 8.36 
(s, IH), 9.46 (broad s, 1H) 9 11.05 (broad s 9 IH); 

and the following analytical data: Found C 9 67.2; H, 4.8; N, 17.6; 

C 18 H 16 N 4°2 re< l uires c » 67 ' 5 » H » 5#0 * 17. 5X. 

f . THF was used in place of isopropanol and the reaction 
mixture was heated to reflux for 20 hours. The initial precipitate, 
the hydrochloride salt, was washed with THF and diethyl ether and 
dried. There was thus obtained pure, the hydrochloride salt of the 
required product which was not basified. 

g. The product gave the following NHR data: (CD 3 SOCD 3 ) 3.99 
(s, 3H), 4.03 (s, 3H), 7.39 (S, IH), 7.58-7.63 (m 9 2H) 9 8.03 (s, IH), 
8.14 (s, IH), 8.38 (s, IH), 8.77 (s, IH), 11.62 (broad s 9 IH); 

and the following analytical data: Found C, 56.7; H, 4.6; N, 19.6; 

C 17 H 15 N 5°2 lHC1 °- 05H 2° re <l uires c ' 56 - 9 * H > 4 - 5 * N » 
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h. The product gave the following NMR data: (CD^SOCO^) 4.0 (s, 
3H), 4.05 (s, 3H), 7.41 (s, 1H), 7.78 (o, 1H), 8.0 (d, 1H), 8.28 (d f 
1H), 8.47 (s, 1H), 8.85 (s, IH) , 11.78 (broad s, 1H); 

and the following analytical data: Found C, 53.6; H, 4.2; N, 23.4; 

C 16 H 14 N 6°2 1HC1 re< l uires C » 53l6; H ' 4 ' 2; M « 23 - 4X « 

i. The product gave the following NMR data: (<n> 3 S0CD 3 ) 3.99 (s, 

3H), 4.03 (s, 3H), 7.38 (s, 1H), 8.14 (d, IH), 8.43 (s, 1H), 8.52 (d, 
1H), 8.73 (m, IH), 8.82 (s, IH), 9.41 (s, IH), 11.7 (broad s, 1H); 
and the following analytical data: Found C, 54.1; H, 3.7; N, 14.6; 

C 17 H 14 N 4°2 S 1HC1 °- 05H 2° re 9 ulres c » 54 ' 3 5 H » 4 ' 05 * N » 

j. The product gave Che following NMR data: (CD 3 S0CD 3 + 

CF 3 C0 2 0) 4.01 (s, 6H), 7.39 (s, 1H), 7.83-7.89 (m, 2H), 8.08-8.17 (n, 

1H), 8.33 (S, 1H), 8.72 (s, 1H); 

and the following analytical data: Found C, 51.2; H, 3.7; N, 18.4; 

C 16 H 13 N 5°2 S 1HCI re< I uires c ' 51,15 H » 3 * 75; N ' 18 « 6 *' 

k. THF was used in place of isopropanol and the reaction 

mixture was heated to reflux for 3 hours. The product gave the 

following NMR data: (CDjSOCDj) 2.05 (n, 2H), 2.88 (m, 4H), 3.93 (s, 

3H), 3.96 (s, 3H), 7.16 (s, 1H) , 7.22 (d, IH), 7.48 (m, 1H), 7.66 

(broad s, IH), 7.84 (s, IH), 8.42 (s, 1H), 9.39 (broad s, 1H); 

and the following analytical data: Found C, 71.2; H, 6.0; N, 13.0; 

C 19 H 19 N 3°2 re< I uires c » 71 * 0{ H ' 6 '° ! N » 13 - 1X - 

1. THF was used in place of isopropanol and the reaction 

mixture was heated to reflux for 3 hours. The product gave the 

following NMR data: (CI> 3 SOCD 3 ) 1.70 (m, 4H), 2.60 (m, 2H), 2.80 (a, 

2H), 3.92 (s, 6H), 7.02 (d, IH), 7.08-7.18 (m, 3H). 7.81 (s, IH), 8.26 

(s, IH), 9.25 (broad s, IH); 

and the following analytical data: Found C, 70.8; H, 6.2; N, 12.2; 
C 20 H 2l N 3°2 °- 15H 2° re< l uires c » 71 - 0 ' H » 6 - 35 ' N » 12 '* X - 
Example 3 

Ammonium formate (4.53 g) was added to a stirred mixture of 6-nitro-4-(6-quinolylamino)quinazoline (5.7 g), 10% 
palladiumon-charcoal catalyst (0.5 g), methanol (75 ml) and ethanol (75 ml). The mixture was stirred at ambient tem- 
perature for 3 hours. The mixture was filtered and the filtrate was evaporated. The residue was partitioned between 
methylene chloride and water and basified to pH 1 1 by the addition of a dilute aqueous sodium hydroxide solution. The 
organic phase was dried (MgS0 4 ) and evaporated. The residue was triturated under diethyl ether. There was thus 
obtained 6-amino-4-(6-quinolylamino)quinazoline (2.84 g, 55%), m.p. 248-250°C; 

NMR Spectrum: (CD3SOCD3) 5.7 (broad s, 1H). 7.29 (m, 1H), 7.44 (d, 1H).7.51 (t. 1H). 7:58 (d, 1H).8.0(d. IH). 8.18 
(m, IH), 8.30 (m, 1H), 8.43 (s, IH). 8.57 (d, IH), 8.78 (m, 1H); 
Elemental Analysis: Found C, 63.9; H, 5.2; N. 21.4; 
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C 17 H 13 N 5 1.9H 2 0 requires C, 63.5; H, 5.3; N, 21.8%. 

The 6-nitro-4-(6<iuinolylamino)quinazoline used as starting material was obtained as follows:- 
Using an analogous procedure to that described in the first paragraph of the portion of Example 1 which is con- 
cerned with the preparation of starting materials, 5-nitroanthraniltc acid was reacted with formamide to give 6-nitro- 

5 quinazolin-4-one in 82% yield, m.p. 268-27TC. 

A mixture of 6-nitroquinazolin-4-one (10 g), phosphorus pentachloride (16.4 g) and phosphoryl chloride (20 ml) 
was heated to reflux for 2 hours. The mixture was cooled to ambient temperature and hexane (700 ml) was added. 
The mixture was stored at 0°C for 16 hours. The precipitate was isolated and partitioned between chloroform (700 ml) 
and water (550 ml). The aqueous layer was basified by the addition of 2N aqueous sodium hydroxide solution and 
10 extracted with chloroform (2 x 200 ml). The combined organic solutions were dried (MgS0 4 ) and evaporated. There 
was thus obtained 4-chloro-6-nitroquinazoline (1.6 g) which was used without further purification. 

Using an analogous procedure to that described in Example 1 , 4-chloro-6-nitroquinazoline was reacted with 6-ami- 
noquinoline to give 6-nitro-4-(6-quinolylamino)quina20ltne in 86% yield, m.p. >300°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 7.51 (m, 1H). 7.98 (d, 1H), 8.06 (d, 1H), 8.21 (m, 1H), 8.35 (m, 1H), 8.52 (d, 1H), 8.58 
is (m, 1 H), 8.78 (s, 1 H), 8.84 (m, 1 H), 9.72 (d, 1 H), 1 0.69 (broad s, 1 H); 
Elemental Analysis: Found C, 63.4; H, 3.2; N, 21.5; 
C^H^NgOgO^SHgO requires C, 63.4; H, 3.6; N, 21.7%. 

Example 4 

20 

Acetic anhydride (0.1 1 g) was added to a stirred solution of 6-amino-4-(6-quinolytamino)quinazoline (0.3 g) in DMA 
(3 ml). The mixture was stirred at ambient temperature for 18 hours. The mixture was evaporated and the residue was 
triturated under ethyl acetate. There was thus obtained 6-acetamido-4-(6-quinolylamino)quinazoline (0.282 g, 82%), 
m.p. >300°C; 

25 NMR Spectrum: (CD 3 SOCD 3 ) 2.23 (s, 3H), 7.58 (m, 1H), 7.86 (d, 1H), 7.96 (m, 1H), 8.09 (d, 1H), 8.28 (m, 1H), 8.40 
(m, 1H), 8.56 (d, 1H), 8.67 (s, 1H), 8.83 (d, 1H), 8.89 (m, 1H), 10.16 (s, 1H), 10.33 (broad s. 1H); 
Elemental Analysis: Found C, 68.8; H, 4.4; N, 21.1; 
C^H^NsOO.IHgO requires C, 68.9; H, 4.6; N, 21.1%. 

30 Example 5 

A mixture of 4<htoro-6-piperidinoquinazoline (0.371 g), 5-aminoindole (0.198 g) and isopropanol (5 ml) was stirred 
and heated to reflux for 2 hours. The mixture was cooled to ambient temperature and allowed to stand tor 16 hours. 
The precipitate was filtered off and washed in turn with isopropanol and diethyl ether. There was thus obtained 4- 

35 (5-indolylamino)-6-piperidinoquina2oline hydrochloride (0.51 g, 91%), m.p. 247-250°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 1.50 (m, 6H), 3.31 (m. 4H), 6.35 (m,1H), 7.13 (m, 1H), 7.28 (m, 1H), 7.34 (d, 1H), 7:63 
(d. 1H), 7.65 (m, 1H), 7.81 (s, 1H), 8.49 (s, 1H), 11.15 (broad s, 1H), 11.21 (broad s, 1H); 
Elemental Analysis: Found C, 67.0; H, 5.9; N, 18.4; 
C 21 H 21 N 5 0.9HCI requires C, 67.0 H, 5.8; N, 18.6%. 

40 The 4-chloro-6-piperidinoquinazoline used as a starting material was obtained as follows:- 

Amixture of 5-chloro-2-nitrobenzoic acid (13.7 g). piperidine (27 ml) and DMA (100 ml) was stirred and heated to 
120°C for 18 hours. The mixture was evaporated. The residue was dissolved in water and the solution was basified 
to pH10 by the addition of 2N aqueous sodium hydroxide solution. The solution was extracted with ethyl acetate. The 
aqueous layer was acidified to pH2 by the addition of concentrated hydrochloric acid and extracted with ethyl acetate. 

<5 The organic layer was dried (MgS0 4 ) and evaporated to give 2-nitro-5-piperidinobenzoic acid (16.25 g), m.p. 
130-140°C. 

A mixture of a portion (10 g) of the material so obtained, 10% palladiumon-charcoal catalyst (1 g) and DMA <150 
ml) was heated to 40°C and stirred under an atmosphere of hydrogen for 4 hours. The mixture was filtered and the 
filtrate was evaporated. There was thus obtained 5-piperidinoanthranilic acid as an oil (1 2. 1 g) which was used without 
50 further purification. 

A mixture of the material so obtained and formamide (50 ml) was stirred and heated to 1 70°C for 90 minutes. The 
mixture was allowed to cool to ambient temperature. The precipitate was isolated, washed with formamide and with 
diethyl ether and dried. There was thus obtained 6-pipertdinoquinazolin-4-one (5.95 g), m.p. 160-166°C. 

Phosphoryl chloride (5.37 g) was added to a stirred mixture of 6-piperidinoquinazoline (4 g), N.N-dimethylaniline 

6 (3.81 g) and toluene (70 ml). The mixture was heated to reflux for 2 hours. The mixture was allowed to cool to ambient 
temperature, diluted with toluene (80 ml) and extracted with dilute aqueous ammonium hydroxide solution. The organic 
phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using increasingly 
polar mixtures of methylene chloride and ethyl acetate as eluent. There was thus obtained 4-chtorc~6-piperidinoquina- 
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zoline as a solid (2.01 g). 
Example 6 

5 2-Chloroacetyl chloride (0.123 g) was added to a mixture of 6-amino4-(6-quinolylamino)quinazoline (0.3 g), tri- 

ethylamine (0.11 g) and DMF (3 ml). The mixture was stirred at ambient temperature for 18 hours. A precipitate was 
deposited. The mixture was evaporated, ethyl acetate was added to the residue and the solid was collected. The solid 
was dissolved in a 5: 1 mixture of methylene chloride and methanol (total volume 1 20 ml) and the solution was washed 
with water. The organic layer was dried (MgS0 4 ) and evaporated. There was thus obtained 6-(2-chloroacetamido)-4- 

10 (6-quinolylamino)qumazoline (0.12 g, 32%), m.p. >300°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 4.38 (s t 2H). 7.51 (m, 1H), 7.82 (d, 1H), 7.90 (d, 1H). 8.03 (d, 1H), 8.19 <m, 1H), 8.33 
(d, 1H). 8.48 (d. 1H). 8.62 (s, 1H), 8.82 (m, 1H), 10.18 (broad s, 1H), 10.63 (broad s. 1H); 
Elemental Analysis: Found C, 59.1; H, 4.4; N, 17.7; 
C 19 H 14 CIN 5 0 1.25H 2 0 requires C, 59.1; H, 4.3; N, 18.1%. 

15 

Example 7 

A mixture of 4-chloro-6,7-dimethoxyquinazoline (0.15 g), 7-aminoouinoline U Amer. Chem. Soc. , 1946, 68, 149; 

0.13 g) and isopropanol (6 ml) was stirred and heated to reflux for 2 hours. The mixture was cooled to ambient tem- 
20 perature. The precipitate was isolated and washed in turn with isopropanol and acetone. There was thus obtained 

6,7-dimethoxy-4-(7<iuinolylamino)quinazoline hydrochloride (0.036 g, 14%), m.p. 248-249°C (decomposes); 

NMR Spectrum: (CD 3 SOCD 3 ) 3.96 (s, 3H), 4.01 (s, 3H), 7.45 (s, 1H), 7.73 (m, 1H), 8.20 (d, 1H), 8.28 (m, 1H), 8.50 

(s, 1 H), 8.70 (d, 1 H), 8.72 (d, 1 H), 8.90 (s, 1 H), 9.05 (m, 1 H), 11 .70 (broad s, 1 H); 

Elemental Analysis: Found C, 58.4; H, 4.5; N, 14.1; 
25 C 19 H 16 N402 1 6HCI requires C, 58.4; H, 4.5; N, 14.3%. 

Example 8 

Using an analogous procedure to that described in Example 7, 4-chtoro-6,7-dimethoxyquinazoline was reacted 
so with the appropriate heterocyclic amine to give the compounds described in the following table, the structures of which 
were confirmed by proton magnetic resonance spectroscopy and by elemental analysis. 
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TABLE II 



Exaaple 8 




Coapd. No. (*C) 



l a 


6-methoxyquinolin-8-yl 




2 b 


3-quinolyl 


242-245 


3 C 


S-benzimidazolyl 


>250 


4 d 


lH-benzotriazol-4-yl 


>250 


5 e • 


lH-indazol-6-yl 


246-248 






(decomposes) 


6 f 


lH-indazol-7-yl 


279-280 


?8 


lH-indazol-4-yl 


242-244 


8 h 


2-methylindol-S-yl 


118-140 


9* 


2 , 3-dimethylindol-5-yl 


>126 


10J 


1 -methyl indol- 5 -yl 


252-253 


ll k 


6-indolyl 


>240 


12 1 


4-indolyl 


>250 


13" 


4-indanyl 


243-245 


14 n 


6-carboxyindan-5-yl 


>250 


15 a 


3-carboxynaphth-2-yl 
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Notes 

a. The purity of this product vas determined by conventional 
high performance liquid chromatographic (HPLC) methods. 

b. The product gave the following NMR data: (CD 3 SOCD 3 ) 4.01 (s, 
3H), 4.07 (s, 3H), 7.43 (s, 1H), 7.69 (m, 1H), 7.83 (m, 1H), 8.08 (m, 
2H), 8.58 (s, 1H), 8.81 (d, 1H), 8.91 (s, 1H), 9.39 (d, 1H); 

and the following analytical data: Found C, 56.7; H, 4.4; N, 13.5; 

C 19 H 16 N 4°2 2HC1 re< » uires C » 56 ' 7s H ' 4 * 4; N » 13,5X * 

c. The product gave the following NMR data: (CDjSOCDj) 4.02 (s, 
3H), 4.05 (s, 3H), 7.40 (s, 1H), 7.83 (m, 2H), 8.22 (s, 1H), 8.45 (s, 
1H), 8.80 (s, 1H), 9.15 (s, 1H), 11.55 (broad s, 1H); 

and the following analytical data: Found C, 51.4; H, 4.4; N, 17.5; 

C 17 H 15 N 5°2 2HCl re< » ,lires C » 51 * 8; H » 4 * 35 ' N » 17 - M - 

d. 4-Amino-lH-benzotriazole is disclosed in J. Org. Chem. , 

1992, 57, 190. The product gave the following NMR data: (CD 3 S0CD 3 ) 
4.05 (s, 3H), 4.06 (s, 3H), 7.47 (s, 1H), 7.56 (m, 1H), 7.62 (d, 1H), 
8.01 (d, 1H), 8.49 (s, 1H), 8.79 (s, 1H), 12.15 (broad s, 1H); 
and the following analytical data: Found C, 53.2; H, 4.5; N, 22.4; 

C 16 H 14 H 6°2 1HC1 °- 15 ( CH 3)2 CH0H re <I uires c » 53 - 7 ' H » M » 22 - M - 

e. THF was used in place of isopropanol and the reaction 
mixture was heated to reflux for 40 hours. The product gave the 
following NMR data: (CDjSOCDj) 3.99 (s, 3H), 4.03 (s, 3H), 7.91 (s, 
1H), 7.45 (m, 1H), 7.83 (d, 1H), 7.95 (s, 1H), 8.10 (s, 1H) , 8.44 (s, 
1H), 8.82 (s, 1H), 11.59 (broad s, 1H), 13.3 (broad s, 1H); 

and the following analytical data: Found C, 56. 5; H, 4.5; N, 19.1; 

C 17 H 15 M 5°2 lHC1 °- l5H 2° re «l uires c » 56 * 6 ' H » 4 * 6 ' M » I9 ' 4X « 

f. 7-Amino-lH-indazole is disclosed in J. Amer. Chem. Soc . 

1943, 65, 1804-1805. THF was used in place of isopropanol and the 
reaction mixture was heated to reflux for 40 hours. The product gave 
the following NMR data: (CDjSOCDj & CDjOD) 4.09 (s, 6H), 7.28 (t, 1H), 
7.32 (s, 1H), 7.48 (d, 1H), 7.86 (d, 1H), 8.12 (s, 1H), 8.16 (s, 1H), 
8.64 (6, 1H); 

and the following analytical data: Found C, 57.0; H, 4.5; N, 19.4; 
C 17 H 15 N 5°2 lHC1 re< » ulre8 C » 57,1} H » 4,5; M » l9,6X * 
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g. 4-Amino-lH-indazole is disclosed in J. Chem. Soc . 1955, 
2412-2418. THF was used in place of isopropanol and the reaction 
mixture vas heated to reflux for 40 hours. The product gave the 
following NMR data: (CD 3 S0(3> 3 ) 4.0 (s, 3H), 4.03 (s, 3H), 7.24 <d, 
1H), 7.45 (t, IH), 7.46 (s, 1H), 7.57 (d, lH) f 7.99 (S, IH) , 8.47 (s, 
1H), 8.73 (s, 1H), 11.86 (broad s, 1H), 13.25 (broad s, 1H); 

and the following analytical data: Found C 9 56.4; H, 4.4; N, 19.0; 

C 17 H 15 H 5°2 1HC1 °- 25H 2° re <I ulres c > 56 - 4 5 H > 4 - 6 ? M > 19. 3X. 

h. 5-Amino-2-methylindole is disclosed in Chem. Abs. t 90, 
137852g. THF vas used in place of isopropanol and the, reaction 
mixture vas heated to reflux for 28 hours. The reaction mixture vas 
evaporated and the residue vas purified by column chromatography U6ing 
a 19:1 mixture of methylene chloride and methanol as eluent. The 
product gave the following NMR data: (CD^SOCDj) 2.39 (s, 3H), 3.92 (s, 
3H), 3.94 (s, 3H), 6.12 (s, 1H), 7.14 (s, 1H), 7.25 (s, 2H), 7.68 (s, 
1H), 7.85 (s f 1H), 8.33 (s, 1H), 9.37 (broad s, 1H), 10.84 (broad s, 
1H); 

and the following analytical data: Found C, 68.1; H 9 5.4; N, 16.4; 
C 19 H 18 N 4°2 re( l uires c » 68 - 2 ? H » 5 - 4 5 N ' I*. 8X. 

i. 5-Aroino-2,3-dimethylindole is disclosed in Tet. Let. t 1991, 
32, 5035-8. THF vas used in place of isopropanol and the reaction 
mixture vas heated to reflux for 24 hours. The mixture vas evaporated 
and the residue vas partitioned between methylene chloride and a 
saturated aqueous sodium bicarbonate solution. The organic phase vas 
dried and evaporated. The residue vas purified by column 
chromatography using a 19:1 mixture of methylene chloride and methanol 
as eluent. The product gave the following NMR data: (CD^SOCD^) 2.18 
(s, 3H), 2.33 (s, 1H), 3.96 (s, 3H), 3.98 (S, 3H), 7.17 (s, 1H), 7.24 
(d, 1H), 7.30 (m, 1H), 7.57 (d f 1H), 7.88 (s, 1H), 8.35 (s, 1H), 9.4 
(broad s, 1H), 10.6 (broad s, 1H); 

and the following analytical data: Found C, 68.8; H, 5.7; N, 15.9; 
C 20 H 20 N 4°2 re( » uires C ' 68 * 9; H ' 5 ' 8; M ' l6 - U# 

j. 5-Amino-l-methylindole is disclosed in Zh. Obshch. Khim. , 

1959, 29, 317. The reaction product vas obtained in an impure state 
and vas purified as follovs. The material vas partitioned between 
methylene chloride and IN aqueous sodium hydroxide. The organic phase 
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was dried and evaporated. The residue vas purified by column 
chromatography, using increasingly polar mixtures of methylene chloride 
and methanol as eluent. The product gave the following NMR data: 
(CD 3 SOCD 3 ) 3.81 (s, 3H), 3.93 (s, 3H), 3.97 (s f 3H), 6.42 (d, 1H), 
7.16 (s, 1H), 7.32 (d, 1H), 7.36-7.48 (m, 2H), 7.85-7.92 (m, 2H) f 8.37 
(s t lH) f 9.44 (broad s, 1H); 

and the following analytical data: Found C, 68.4; H, 5.4; N y 16.5; 
C 19 H 18 N 4°2 re <l uires C » 68 * 2 * H » 5 * 4 » M » 16M - 

k. 6-Aminoindole is disclosed in J. Angr. Chem. Soc 1954, 76, 

5149. The reaction product was suspended in IN aqueous sodium 
hydroxide solution. The solid was isolated, washed with water and 
dried. The solid so obtained was purified by column chromatography 
using a 19:1 mixture of methylene chloride and methanol as eluent. 
The product gave the following NMR data: (CO^SOCD^) 3.97 (s, 3H) f 4.0 
(s, 3H), 6.42 (d, 1H), 7.20 <s f 1H), 7.30 (m, 1H), 7.32 (d, 1H), 7.52 
(d, 1H), 7.90 (s, 1H), 8.0 (s, 1H), 8.42 (s, lH) f 9.43 (broad s, 1H), 
11.05 (broad s, 1H); 

and the following analytical data: Found C, 67.7; H, 5.1; N 9 17.2; 

C 18 H 16 N 4°2 re< l uires c » 67 ' 5 5 H » 5 '°* N » 17 - 5X - 

1. 4-Aminolndole is disclosed in J. Org. Chem. , 1968, 33, 

192-7. The product gave the following NMR data: (CDjSOCDj) 4.0 (s, 

-3H), 4.01 (s, 3H) f 6.31 (m, 1H), 7.12 (m, 1H), 7.19 (m, 1H), 7.37-7.47 

(m, 3H) f 8.34 (s, 1H), 8.67 (s, 1H), 11.37 (broad s, 1H), 11.58 (broad 

s, 1H); 

and the following analytical data: Found C, 60.7; H, 4.9; N, 15.3; 

C 18 H 16 N 4°2 1HC1 re 9 uircs C, 60.6; H, 4.8; N, 15. 7X. 
m. 4-Arainoindane is disclosed in J. Amer. Chem. Soc , 1955, 77, 

979-983. The product gave the following NMR data: (CD 3 S0O> 3 ) 
1.94-2.10 (m t 2H), 2.73-3.00 (m, 4H), 3.98 (s, 3H) f 4.0 (s t 3H), 
7.1-7.3 (m, 3H), 7.42 (s, 1H)> 8.37 (s, 1H), 8.74 (s, 1H), 11.62 
(broad s, 1H); 

and the following analytical data: Found C, 63.9; H, 5.9; N, 11.2; 

C 19 H 19 N 3°2 1HC1 rec » uires C ' 63 " 8; H * 5 - ?5 M ' n ' 7X - 

n. The product gave the following NMR data: (CD 3 SOCD 3 ) 

2.08-2.18 (m, 2H), 2.92-3.02 (m, 2H), 4.0 (s, 6H), 7.41 (s, 1H), 7.89 

(s, 1H), 7.93 (s, 1H), 7.98 (s, 1H), 8.82 (s, lH) f 12.0 (broad 8, 1H); 
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and the following analytical data: Found C f 59-7; H f 6.2; N, 9,2; 
C 20 H 19 N 3°4 lH 2° 1 ( CH 3) 2 CH0H "<» ulrcs C ' 59 - fl 5 H ' 6 - 1; M » 9#1Z - 

5 

The 5-amino-6<arboxyindane used as a starting material was obtained as follows; - 

A mixture of 5-acetamido-6-bromoindane (Berichte, 59, 1 91 3; 91 .7g), cuprous cyanide (43. 3 g) and NMP (460 ml) 
was stirred and heated to 1 30 Q C for 1 hour. The mixture was cooled to ambient temperature and poured into a mixture 
of water (1.8L) and aqueous ammonium hydroxide (0.88 g/ml, 1.2L). The precipitate was isolated and washed with 

io water. The solid was partitioned between ethyl acetate and dilute aqueous ammonium hydroxide. The organic phase 
was washed with water and with dilute aqueous hydrochloric acid, dried (MgS0 4 ) and evaporated. There was thus 
obtained 5-acetamido-6-cyanoindane (29.7 g), m.p. 172-174°C. 

A mixture of a portion (12 g) of the product so obtained, glacial acetic acid (150 ml) and concentrated hydrochloric 
acid (450 ml) was stirred and heated to 100°C for 16 hours. The mixture was cooled to ambient temperature and 

is neutralised to pH5 by the dropwise addition of concentrated (40%) aqueous sodium hydroxide solution followed by the 
portionwise addition of sodium bicarbonate. The mixture was extracted with ethyl acetate. The organic phase was 
washed with brine, dried (MgS0 4 ) and evaporated. There was thus obtained 5-amino-6-carboxyindane (9.2 g). 

Example 9 

20 

Sodium bis(trimethy lsilyl)amide (1 M in THF, 1 . 1 ml) was added to a solution of 8-aminoisoquinoline (J. Chem. Soc. , 
1956, 4191; 0.158 g) in THF (8 ml) and the mixture was stirred at ambient temperature for 5 minutes. 4-Chloro- 
6,7-dimethoxyquinazoline (0.224 g) was added and the mixture was stirred at ambient temperature for 24 hours. The 
mixture was partitioned between methylene chloride and water. The organic phase was washed with brine, dried 
2S (MgS0 4 ) and evaporated. The residue was purified by column chromatography using a 19:1 mixture of methylene 
chloride and methanol as eluent. There was thus obtained 6,7-dimethoxy-4-(8-isoquinolylamino)quinazoline (0.15 g, . 
45%), m.p. 216-219°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 3.98 (s, 3H) ( 4.0 (s t 3H), 7.24 (s. 1H), 7.73-7.93 (m, 4H), 8.0 (s, 1H), 8.28 (s, 1H), 8.52 
(d, 1H), 9.3 (s. 1H), 9.97 (broad s, 1H); 
so Elemental Analysis: Found C, 68.2; H, 4.8; N, 16.7; 
C 19 H 1S N 4 02 requires C. 68.7; H, 4.85; N, 16.9%. 

Example 10 

3$ Using an analogous procedure to that described in Example 9. 2-aminoquinoline was reacted with 4-chloro- 

6,7-dimethoxyquinazoline to give 6,7-dimethoxy-4-(2-quinolylamino)quina2oline in 56% yield, m.p. 215-216°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 4.07 (s, 3H), 4.11 (s, 3H), 7.36 (s, 1H), 7.60 (m, 1H). 7.83 (m, 1H), 8.03 (m, 2H), 8.20 

(s, 1H), 8.45 (d, 1H), 8.60 (broad s, 1H), 8.72 (s, 1H), 10.7 (broad s, 1H); 

Elemental Analysis: Found C, 68.5; K 4.8; N, 16.6; 
40 C 19 H 16 N 4 0 2 requires C, 68.7; H, 4.85; N, 16.9%. 

Example 11 

Using an analogous procedure to that described in Example 9, 1 -aminoisoquinoiine was reacted with 4-chloro- 
4S 6,7-dimethoxyquinazoline to give 6,7-dimethoxy-4-(1 -isoquinolylamino)quinazoline in 1 3% yield, m.p. 1 98-1 99*C; 
NMR Spectrum: (CD 3 SOCD 3 ) 3.96 (s. 3H), 4.03 (s, 3H), 7.14 (d, 1H), 7.21 (s, 1H), 7.73 (m, 1H). 7.82 (m, 2H), 7.91 
(d, 1H). 8.11 (s, 1H), 8.63 (s, 1H), 8.99 (d, 1H); 
Elemental Analysis: Found C, 68.8; H, 4.8; N, 16.7; 
C 19 H ie N 4 02 requires C, 68.7; H, 4.85; N, 16.9%. 

SO 

Example 12 

A mixture of 4-chtoro-6,7-methylenedioxyquina2oline (0.209 g), 4-aminobenzo[cH2,1,3lthiadiazoIe (0.151 g) and 
THF (8 ml) was stirred and heated to reflux for 72 hours. The mixture was cooled to ambient temperature and the 
ss precipitate was isolated, washed with THF and diethyl ether and dried. There was thus obtained 4-(benzo[c][2,1,3] 
thiadiazol-4-ylamino)-6,7-methylenedtoxyquinazoline hydrochloride (0.32 g, 89%), m.p. 281 -283°C; 
NMR Spectrum: (CDaSOCD^ 6.42 (s, 2H), 7.50 (s, 1H), 7.86 (d. 2H), 8.12 (t, 1H), 8.47 (s, 1H), 8.69 (s. 1H), 11.90 
(broads, 1H); 
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Elemental Analysis: Found C, 50.3; H, 2.7; N, 19.2; 
C 15 H 9 N 5 0 2 S 1HCI requires C. 50.1; H, 2.8; N, 19.5%. 

The 4-chloro-6,7-methylenedioxyquinazoline used as a starting material was obtained from 4,5-methylenedioxy- 
anthranilic acid using analogous procedures to those described in the portion of Example 1 which is concerned with 
5 the preparation of starting materials. The intermediate 6,7-methylenedioxyquinazolin-4-one is described in J. Med. 
Chem . 1970,13,867. 

Example 13 

io The procedure described in Example 12 was repealed except that 6-amino-1H-indazole was used in place of 

4-aminobenzo[cl[2,1,3]thiadiazole. There was thus obtained 4-(1HHndazol-6-yl)-6,7-methylenedioxyquinazoline hy- 
drochloride in 79% yield, m.p. >300°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 6.34 (s, 2H), 7.33 (s, 1 H), 7.40 (m, 1 H), 7.79 (d, 1 H), 7.94 (s, 1 H), 8.05 (s, 1 H). 8.27 (s. 
1H), 8.78 (s, 1H); 
is Elemental Analysis: Found C, 55.8; H, 3.9; N, 19.3; 

C l6 H 1l N 5 0 2 1HCI0.2H2O0.2THF requires C, 56.1; H, 3.9; N, 19.5%. 

Example 14 

20 A mixture of 4-(1H-indazol-5-ylamino)-6-nitroquina2oline (10.7 g), 10% palladium-on-charcoal catalyst (2 g) and 

ethanol (500 ml) was stirred at ambient temperature under an atmosphere of hydrogen for 8 hours. The mixture was 
filtered and the filtrate was evaporated. The residual solid was triturated in ethanol and reisotated. There was thus 
obtained 6-amino-4-(1 H-indazol-5-ylamino)- quinazoline (3.0 g, 31%), m.p. >270°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 5.5 (broad s, 2H), 7.23 (m, 1H), 7.38 (d, 1H), 7.52 (m, 2H), 7.67 (m, 1H), 8.05 (s, 1H) t 
2S 8.22 (d, 1H), 8.27 (s, 1H), 9.35 (s, 1H), 12.95 (broad s, 1H); 
Elemental Analysis: Found C, 62.8; H, 4.2; N, 29.0; 
C 15 H 12 N 6 0.6H 2 O requires C, 62.8; H, 4.6; N, 29.3%. 

The 4-(1 H-indazol-5-ylamino)-6-nitroquinazoline used as a starting material was obtained as follows: - 
Using an analogous procedure to that described in Example 1 , 4-chloro-6-nitroquinazoline was reacted with 5-ami- 
30 no-1 H-indazoletogive in turn 4-(1H-indazol-5-ylamino)-6-nitroquinazoline hydrochloride in 68% yield, m.p. 289-291 °C, 
and the free base in quantitative yield. 

Example 15 

35 Using an analogous procedure to that described in Example 5. 4-chlorc^-dimethylaminoquinazoline was reacted 

with 5-amino-t H-indazole to give 6-dimethylamino-4«(1 H-indazol-5-ylamino)-quinazoline hydrochloride in 92% yield, 
m.p. >300°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 3.17 (s, 6H), 7.56 (m, 1H), 7.61-7.80 (m, 4H), 8.02 (s, 1H), 8.16 (s, 1H), 8.68 (s, 1H), 
11.29 (s, 1H), 13.2 (broad s, 1H); 
*o Elemental Analysis: Found C, 60.2; H, 6.4; N, 21.0; 

C 17 H 16 N 6 1HCI 1(CH 3 ) 2 CHOH requires C, 59.9; H, 6.2; N, 21.0%. 

The 4-chloro-6-dimethylaminoquinazoline used as a starting material was obtained as follows:- 
A mixture of 5-fluoroanthranilic acid (1 3.2 g) and formamide (27 ml) was stirred and heated to 160°C for 90 minutes 
and to 1 60°C for 60 minutes. The mixture was cooled to ambient temperature. The mixture was triturated under water. 
45 The solid so obtained was isolated, washed with water and with diethyl ether and dried. There was thus obtained 
6-fluoroquinazolin-4-one (12.5 g, 84%). 

A mixture of the product so obtained and a saturated solution of dimethylamine in NMP (50 ml) was heated to 
1 80° C in a sealed glass tube for 48 hours. The mixture was cooled to ambient temperature and evaporated. The residue 
was triturated under water. The solid so obtained was washed with water and with diethyl ether and dried. There was 
so thus obtained 6<fimethylaminoquinazolin-4-cne (11 .5 g, 80%), m.p. 229-233°C. 

Phosphoryl chloride (11 ml) was added toa stirred mixture of 6-dimethylaminoquinazolin-4-one (1 1 g), N,N-dimeth- 
ylaniline (13 ml) and toluene (200 ml). The mixture was heated to reflux for 2 hours. The mixture was cooled to ambient 
temperature, diluted with toluene (50 ml) and washed with dilute aqueous ammonium hydroxide solution. The organic 
phase was dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography using methylene 
ss chloride as eluent. There was thus obtained 4-chloro-6-dimethylaminoquinazoline (5.8 g, 53%). 
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Example 16 

Using an analogous procedure to that described in Example 5, 4«chloro-6-(1 -pyrrolidinyl)quinazoline was reacted 
with 5-amino-1H-indazole to give 4-(1Hnnda2ol-5-ylamino)-6-{1-pyrrolidinyl)-quinazoline hydrochloride in 78% yield, 
5 m.p.271-273°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 2.04 (m, 4H), 3.43 (m. 4H). 7.46 (m, 1H), 7.60 (m. 1H), 7.62 <d, 1H), 7.67 (d, 1H), 7.86 
(d, 1H), 8.03 (s, 1H), 8.14 (s, 1H), 8.62 (s, 1H), 11.6 (broads, 1H), 13.28 (broad s, 1H); 
Elemental Analysis; Found C, 60.6; H, 5.4; N, 22.0; 
C 19 H 18 N 6 1 HCI 0.5H 2 O requires C, 60.7; H, 5.3; N, 22.3%. 
10 The 4-chloro-6-{1 -pyrrolidinyljquinazoline used as a starting material was obtained as follows:- 

Using analogous procedures to those described in the portion of Example 5 which is concerned with the preparation 
of starting materials, 5-chloro-2-nitrobenzoic acid was reacted with pyrrolidine and the resultant product was converted 
in turn to 5-(1 -pyrrolidinyl)-anthrani!ic acid, 6-(1 -pyrrol idinyl)quinazolin-4-one and 4-chloro-6-(1 -pyrrolidinyljquinazoline 
in an overall yield of 40%. 

Example 17 

Using an analogous procedure to that described in Example 5, 4-chloro-7-fluoroquinazoline was reacted with 

5-amino-1 H-indazole to give 7-fluoro-4-(1 H-indazol-5-ylamino)quinazoline hydrochloride in 70% yield, m.p. >300°C; 
20 NMR Spectrum: (CD 3 SOCD 3 ) 7.62 (m, 2H), 7.76 (d, 1H), 7.80 (d, 1H), 8.08 (s, 1H), 8.18 (s, 1H), 8.90 (s, 1H), 9.12 

(m, 1H) t 11.9 (broad s, 1H), 13.2 (broads, 1H); 

Elemental Analysis: Found C, 57.0; H. 3.5; N t 21.6; 

C 15 H 10 FN 6 1 HCI 0.06(CH 3 ) 2 CHOH requires C, 57.0; H, 3.6; N, 21.9%. 

The 4-chloro-7-fluoroquinazoline used as a starting material was obtained as follows:- 
2$ Using analogous procedures to those described in the portion of Example 1 which is concerned with the preparation 

of starting materials, 4-fluoroanthranilic acid was converted in turn into 7-fluoroquina20lin-4-one and 4-chbro-7-fluor- 

oquinazoline in an overall yield of 72%. 

Example 18 

30 

A mixture of 7-fluoro-4-(1H-indazol-5-ylamino)quinazoline hydrochloride (0.15 g), piperazine (0.233 g) and DMA 
(4 ml) was stirred and heated to reflux for 4 hours. The mixture was evaporated and the residue was triturated under 
water. The resultant solid was washed with water and dried. There was thus obtained 4-(lHHndazol-5-ylamino)-7- 
(l-piperazinyl)quinazoline (0.097 g, 52%), m.p. >280°C; 
35 NMR Spectrum: (CD 3 SOCD 3 ) 2.9 (m, 8H), 3.55 (s. 1H), 6.95 (d, 1H), 7.38 (m, 1H), 7.53 (d, 1H), 7.68 (m, 1H), 8.06 
(s, 1H), 8.22 (d, 1H), 8.39 (d, 1H), 8.42 (s t 1H), 9.58 (broads, 1H), 13.0 (broad s, 1H); 
Elemental Analysis: Found C, 59.6; H, 5.7; N, 25.7; 
C 19 H 19 N 7 1HgO 1HF requires C, 59.5; H, 5.7; N. 25.6%. 

40 Example 19 

A mixture of 7-fluoro^-(1H-indazol-5-ylamino)quinazoline hydrochloride (0.15 g), sodium methanethiolate (0.102 
g) and DMA (3 ml) was stirred and heated to 100°C for 1 hour. The mixture was cooled to ambient temperature and 
acidified by the addition of glacial acetic acid. The mixture was evaporated and the residue was purified by column 
45 chromatography using increasingly polar mixtures of methylene chloride and methanol as etuent. There was thus 
obtained 4-(1 HHndazol-5-ylamino)-7-methylthioquinazoline (0.11 g, 67%), m.p. 259-262°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 2.61 (s. 3H), 7.49 (d, 1H), 7.50 (m, 1H), 7.58 <s, 1H), 7.66 (m, 1H), 8.09 (s, 1H), 8.20 
(d, 1H), 8.44 (d, 1H), 8.50 (s, 1H), 9.81 (broad s, 1H), 13.02 (broad s, 1H); 
Elemental Analysis: Found C, 61.0; H, 4.6; N, 21.7; 
so C 16 H 13 N S S 0.5HP requires C, 60.7; H, 4.4; N, 22.1%. 

Example 20 

The procedure described in Example 12 was repeated except that 5-aminoindole was used in place of 4-ami- 
55 nobenzo[c][2,1 ,3]-thiadiazo!e. There was thus obtained 4*(5-indolyl)-6,7-methylenedtoxyquinazoline hydrochloride in 
95% yield, m.p. >300°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 6.37 (s, 2H), 6.47 (broad s, 1H), 7.28 (m, 1H), 7.38-7.50 (m, 3H), 7.77 (d, 1H), 8.37 (s, 
1H), 8.70 (s. 1H), 11.2 (broads, 1H), 11.29 (broad s, 1H); 
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Elemental Analysis: Found C. 60.2; H, 3.9; N, 16.2; 
Ci7H 12 N 4 02 1HCI requires C, 59.9; H, 3.85; N, 16.4%. 

Example 21 

5 

Using an analogous procedure to that described in Example 5, 4-chloro-7-fluoroquinazoline was reacted with 
5-aminoindole to give 7-fluoro-4-(5-indolylamino)quinazoline hydrochloride in 65% yield; 

NMR Spectrum: (CD 3 SOCD 3 ) 6.50 (t, 1H). 7.32 (m, 1H), 7.44 (m, 1H), 7.52 <d, 1H), 7.74 (d, 1H), 7.75 (m, 1H), 7.84 
(d. 1H). 8.83 (s, 1H), 9.02 (m, 1H). 11.3 (broads, 1H), 11.8 (broad s, 1H); 
10 Elemental Analysis: Found C, 60.7; H, 3.9; N, 17.1; 

Ci 6 HnFN 4 1HCI0.1(CH 3 ) 2 CHOH requires C, 61.0; H, 4.0; N, 17.5%. 

Example 22 

is Using an analogous procedure to that described in Example 5, 4-chloro-6-nitroquinazoline was reacted with 5-ami- 

noindole to give 4-(5-indolylamino)-6-nitroquinazoline hydrochloride in 53% yield, m.p. >300°C; 
NMR Spectrum: (CD 3 SOCD 3 ) 6.51 (m. 1H), 7.32-7.58 (m, 3H), 7.89 (d, 1H), 8.13 (d, 1H), 8.77 (m, 1H), 8.90 (s, 1H), 
9.86 (d, 1H), 11.32 (broad s, 1H), 12.0 (broad s, 1H); 
Elemental Analysis: Found C, 56.2; H t 3.6; N, 19.4; 

20 C 16 H n N 5 0 2 1HCI requires C, 56.4; H, 3.9; N, 19.6%. ' 

Example 23 

Using an analogous procedure to that described in Example 5, 4<hloro-6-dimethylaminoquinazoline was reacted 
25 with 5-aminoindole to give 6-dimethylamino-4-(5-indolylamino)quinazoline hydrochloride in 96% yield, m.p. 221 -226°C; 
NMR Spectrum: (CD 3 SOCD 3 ) 3.13 (s, 6H). 6.51 (m, 1H), 7.28 (m, 1H), 7.42 (m, 1H) t 7.51 (d, 1H), 7.58-7.82 (m, 4H), 
8.62 (s, 1H), 11.25 (m. 2H); Elemental Analysis: Found C, 63.1; H, 6.5; N, 17.2; 
C 18 H 17 N 5 1HCI 1(CH 3 ) 2 CHOH requires C. 63.1; H, 6.5; N, 17.5%. 

30 Example 24 

Using an analogous procedure to that described in Example 5, 4«chtoro-6-(1-pyrrolidinyl)quinazoline was reacted 
with 5-aminoindole to give 4-(5-tndolylamino)-6-(1-pyrrolidinyl)quinazoline in 84% yield; 

NMR Spectrum: (CD 3 SOCD 3 ) 2.05 (t, 4H). 3.43 (t, 4H), 6.49 (t, 1H), 7.30 (m, 1H) t 7.4-7.65 (m, 3H), 7.79 (d, 1H), 7.82 
3S (d, 1 H), 8.59 (s, 1 H), 1 1 .2 (broad m, 2H); 

Elemental Analysis: Found C, 63.9; H, 6.2; N, 17.7; 

C^HtgNs 1HCI 0.5H 2 O0.2(CH 3 ) 2 CHOH requires C. 63.8; H, 5.8; N, 18.1%. 
Example 25 

40 

The procedure described in Example 12 was repeated except that 6-aminoindole was used in place of 4-ami- 
nobenzo[c][2,1,3]-thiadiazole. There was thus obtained 4-(6-indolyl)-6.7-methylenedioxyquinazoline hydrochloride in 
94% yield, m.p. >300°C; 

NMR Spectrum: (CD 3 SOCD 3 ) 6.37 (s, 2H). 6.46 (broad s, 1H), 7.25 (m, 1H), 7.38-7.42 (m, 2H), 7.59 (d, 1H), 7.75 (s, 
45 1H), 8.36(8, 1H),8.73(s, 1H), 11.12 (broad s. 1H), 11.30 (broad s, 1H); 
Elemental Analysis: Found C, 60.1; H, 3.9; N, 16.2; 
C 17 H l2 N 4 0 2 1HCI requires C, 59.9; H, 3.85; N, 16.4%. 

Example 26 

SO 

A mixture of 4-chloro-6,7-dimethoxyquinazoline (0.225 g), 5-aminobenzo(c][2, 1 ,3]thiadiazole (Chemical Abstracts . 
Vol. 49, 3170c; 0.151 g) and THF (15 ml) was stirred and heated to reflux for 44 hours. The mixture was cooled to 
ambient temperature, acetone (30 ml) was added and the precipitate was isolated, washed with acetone and dried. 
There was thus obtained 4-(benzo(c][2, l,3]lhiadiazol-5-ylamino)-6,7-dimethoxyquinazoline hydrochloride (0.135 g, 
55 38%), m.p. >255°C; 

NMR Spectrum: (CDaSOCD^ 4.03 (s, 3H). 4.06 (s. 3H), 7.32 (s, 1H), 8.11 (m, 1H), 8.19 (m, 2H), 8.59 (d. 1H), 8.90 
(s. 1H); 

Elemental Analysis: Found C, 51.0; H. 3.6; N, 18.3; 
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Ci6 H i3 N 5°2S 1HCI requires C, 51.1; H. 3.75; N, 18.6%. 
Example 27 

5 A mixture of 4-chloro-7-fluoro-6-methoxyquinazoline (0. 32 g), 5-aminoindole (0. 1 97 g) and isopropanol (5 ml) was 

stirred and heated to reflux for 90 minutes. The mixture was cooled to ambient temperature and the precipitate was 
isolated, washed with isopropanol and with water and dried. There was thus obtained 7-fluoro-4-(5-indorylarnino)- 
6-methoxyquinazoline hydrochloride (0.504 g, 97%), m.p. 268-270 D C; 

NMR Spectrum: (CD 3 SOCD 3 ) 4.09 (s, 3H), 6.50 (m, 1H), 7.34 (m. 1H). 7.42 (t, 1H), 7.48 (d, 1H), 7.33 (d, 1H), 7.78 
10 (d, 1H),8.60(s,1H); 

Elemental Analysis: Found C, 58.6; H, 4.1; N, 15.8; 
C l7 H 13 N 4 FO 1.1HCI requires C, 58.5, H, 4.0; N, 16.1%. 

The 4-chloro-7-fluorc>-6-methoxyquinazoline used as a starting material was obtained as follows:- 
Sulphuric acid (concentrated, 1 20 ml) was stirred and heated to 90°C. 2-Fluoro-5-trrfluoromethylphenol {27 g) was 
15 added portionwise during 25 minutes. The mixture was heated to 120°C for 10 minutes. The mixture was cooled to 
ambient temperature and poured onto a mixture of ice and water. The precipitate was isolated, washed with water and 
dried. There was thus obtained 4-fluoro-3-hydroxybenzoic acid (14.3 g, 61%). 

A mixture of the material so obtained, methyl iodide (38.3 g), potassium carbonate (37.3 g) and DMA (200 ml) was 
stirred at ambient temperature for 1 6 hours. The mixture was partitioned between ethyl acetate and water. The organic 
20 phase was washed with water, dried (MgS0 4 ) and evaporated. The residue was purified by column chromatography 
using increasingly polar mixtures of petroleum ether (b.p. 40-60°C) and methylene chloride as eluent. There was thus 
obtained methyl 4-fluoro-3-methoxybenzoate (14.8 g). 

Concentrated nitric acid (70%, 4.8 ml) was added dropwise during 20 minutes to a stirred mixture of methyl 4-fluoro- 
3-methoxybenzoate (1 4 g) and concentrated sulphuric acid (1 40 ml) which had been cooled to -1 0°C . The mixture was 
25 allowed to warm to 5°C and was stirred at that temperature for 15 minutes. The mixture was poured onto ice and 
extracted with ethyl acetate. The organic phase was washed with water, dried (MgS0 4 ) and evaporated. The residue 
was purified by column chromatography using increasingly polar mixtures of hexane and methylene chloride as eluent. 
There was thus obtained methyl 4-fluoro-5-methoxy-2-nitrobenzoate (11.8 g). 

A mixture of a portion (10.3 g) of the material so obtained, 10% palladium-on-charcoal catalyst (1 g) and ethanol 
30 (500 ml) was stirred under an atmosphere pressure of hydrogen for 3 hours. The mixture was filtered and the filtrate 
was evaporated. There was thus obtained 4-fluoro-5-methoxyanth rani lie acid methyl ester (9 g). 

Using analogous procedures to those described in the portion of Example 1 which is concerned with the preparation 
of starting materials, 4-fluoro-5-methoxy-anthranilic acid methyl ester was converted into 4-chloro-7-fluoro-6-rnethox- 
yquinazoline in 30% yield. 

35 

Example 28 

A mixture of 4-(5-indolylamino)-6-nitroquhazoline hydrochloride (4.3 g) and a saturated aqueous sodium bicarbo- 
nate solution was stirred at ambient temperature for 1 hour. The mixture was filtered. The solid was suspended in 
40 ethanol (200 ml) and 10% patladium-on-charcoal catalyst (1 g) was added. The mixture was stirred under an atmos- 
phere of hydrogen for 7 hours. The mixture was filtered and the filtrate was evaporated. There was thus obtained 
6-amino-4-(5-indotylamino)quinazoline (3.3 g, 86%), m.p. 200°C (decomposes); 

NMR Spectrum: (CD 3 SOCD 3 ) 6.1 (broad s, 1 H), 6.5 (m, 1H), 7.3 (m, 1 H), 7.4 (m, 2H), 7.5 (d, 1H), 7.6 (m, 2H), 7.8 (m, 
1H), 8.6 (s. 1H), 10.9 (broad s, 1H), 11.2 (broad s, 1H). 

45 

Example 29 

4-Chlorobutyryl chloride (0.32 ml) was added to a stirred solution of 6-amino-4-(5-indolylamino)quinazoline (0.62 
g) in DMA (2 ml) and the mixture was stirred at ambient temperature for 2 hours. The mixture was evaporated and the 

50 residue was purified by column chromatography using a 19:1 mixture of methylene chloride and methanol as eluent. 
There was thus obtained 6-(4-chlorobutyramido)-4-(5-indolylamino)quinazoline (0.85 g). 

A solution of the material so obtained in DMA (5 ml) was added to a stirred suspension of sodium hydride (60% 
dispersion in mineral oil, 0.269 g; from which the oil was washed with hexane) in DMA (1 ml). The mixture was stirred 
at ambient temperature for 1 hour. Ethanol (1 ml) and acetic acid (2 ml) were added and the mixture was evaporated. 

ss The residue was triturated under water. The solid so obtained was isolated and dried. The solid was purified by column 
chromatography using a 50:1 mixture of methylene chloride and methanol as eluent. There was thus obtained 4- 
(5-indofylamino)-6-(2-oxopyrrolid'in-1-yl)quinazoline (0.062 g, 8%); 

NMR Spectrum: (CD 3 SOCD 3 ) 2.08-2.25 (m, 2H), 2.57 (t, 2H), 4.02 (t, 2H), 6.44 (broad s, 1H), 7.3-7.45 (m, 3H), 7.74 



29 



EP 0 602 851 B1 



(d, 1H), 7.86 (d, 1H), 8.22 (d, 1H), 8.42 (s. 1H), 8.57 (m, 1H), 9.71 (s, 1H), 11.1 (broad s, 1H); 
Elemental Analysis: Found C, 65.3; H, 5.3; N, 18.6; 
CgoH^NgO 1.5H 2 0 requires C, 64.9; H, 5.4; N, 18.9%. 

5 Example 30 

A mixture of 4-chloro-6,7-dimethoxyquinazoline (0.17 g), 5-aminoindole-3-carboxylic acid (J. Pro. Chem. . 1962, 
27, 496; 0. 1 28 g) and THF (1 5 ml) was stirred and heated to reflux for 1 6 hours. A further portion of 4-chloro-6,7-dimeth- 
oxyqutnazoline (0.09 g) was added and the mixture was heated to reflux for 16 hours. The mixture was cooled to 
io ambient temperature. The precipitate was isolated, washed with THF and with acetone and dried. There was thus 
obtained 4-(3-carboxyindol-5-ylamino)-6,7-dimethoxyquina20line hydrochloride (0.16 g, 53%), m.p. 1 97-201 P C (de- 
composes); 

NMR Spectrum: (CD 3 SOCD 3 ) 4.0 (s, 3H), 4.03 (s, 3H), 7.39 (s, 1H), 7.50 (m, 1H). 7.58 (d, 1H), 8.09 (d, 1 H), 8.19 (d, 
1 H), 8.29 (s, 1 H), 8.73 (s, 1 H), 11 .3 (s, 1 H), 1 2.04 (broad s, 1 H); 
is Elemental Analysis: Found C, 54.5; H, 4.9; N, 13.1; 

C 19 H 16 N 4 0 4 1HCI 1H 2 0 requires C, 54.5; H, 4.6; N, 13.4%. 

Example 31 

so A mixture of 4-chk>ro-6,7-dimethoxyquinazoline (0.225 g), 5-amino-3-cyanoindole (0.157 g) and THF (15 ml) was 

stirred and heated to reflux for 20 hours. The mixture was cooled to ambient temperature and acetone (30 ml) was 
added. The precipitate was isolated, washed with acetone and dried. There was thus obtained 4r(3-cyanoindol-5-ylami- 
no)-6,7-dimethoxyquinazoline hydrochloride (0.16 g, 39%), m.p. 250-252°C (decomposes); 

NMR Spectrum: (CD 3 SOCD 3 ) 4.0 (s, 3H), 4.02 (s, 3H), 7.33 (s, 1H), 7.58 (m, 1H), 7.68 (d, 1H), 7.96 (m, 1H), 8.30 <s, 
2S 1H), 8.32 (d. 1H), 8.82 (s. 1H), 11.38 (s, 1H), 12.45 (broad s, 1H); 
Elemental Analysis: Found C, 59.4; H, 4.7; N, 17.1; 
C^H^NsQglHCIO^SHgOO.SC^eO requires C, 59.5; H, 4.7; N, 17.1%. 

The 5-amino-3-cyanoindole used as a starting material was obtained as follows: - 

A mixture of 3-cyano-5-nitroindole (J. Med. Chem. , 1 964, 7, 21 3; 0.5 g) iron powder (0.46 g), ethanol (6 ml), water 
30 (3 ml) and concentrated hydrochloric acid (1 drop) was stirred and heated to reflux for 16 hours. The mixture was 
cooled to ambient temperature and evaporated. The residue was purified by column chromatography using a 9:1 
mixture of methylene chloride and ethyl acetate as eluent. There was thus obtained 5-amtno-3-cyanoindole (0.26 g, 
62%), m.p. 165-167°C. 

35 Example 32 

A mixture ol 4-chloro-6,7-dimethoxyquinazoline (0.45 g), ethyl 6-aminoindole-2-carboxy late (Indian J .Chem. . Sect. 
B, 1983, 22, 1 205; 0.41 g) and THF (40 ml) was stirred and heated to reflux for 20 hours. The mixture was cooled to 
ambient temperature and the precipitate was isolated, washed with acetone and dried. There was thus obtained 
40 6,7^imethoxy-4-(2-ethoxycarbonylindol-6-ylamino)-quinazoline hydrochloride (0.25 g, 29%), m.p. >250*C; 

NMR Spectrum: (CD 3 SOCD 3 ) 1 .36 (t, 3H), 4.01 (s, 3H), 4.02 (s, 3H), 4.37 (q, 2H), 7.20 (m, 1 H), 7.32 (s, 1 H), 7.39 (m, 
1H), 778 (d, 1H), 7.80 (s, 1H), 8.22 (s, 1H), 8.80 (s, 1H), 11.24 (s, 1H), 12.05 (broad s, 1H); 
Elemental Analysis: Found 58.6; H, 4.8; N, 13.0; 
C21H20N4O4 1HCI requires C, 58.8; H, 4.94; N, 13.1%. 

45 

Example 33 

The following illustrate representative pharmaceutical dosage forms containing the compound of formula I, or a 
pharmaceutically-acceptable salt thereof (hereafter compound X), for therapeutic or prophylactic use in humans: 

so 
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(a) 


Tablet 1 


mg/tablet 




Compound X 


100 




Lactose Ph.Eur 


182.75 




Croscarmellose sodium 


12.0 




Maize starch paste (5% w/v) paste 


2.25 




Magnesium stearate 


3.0 
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s 





Tahlot II 






Compound X 


50 




Lactose Ph.Eur 


223.75 




Croscarmellose sodium 


6.0 




Maize starch 


15.0 




Polyvinylpyrrolidone (5% wAj paste) 


2.25 




Magnesium stearate 


3.0 



(c) 


Tablet Hi 


mg/tablet 




Compound X 


1.0 




Lactose Ph.Eur 


93.25 




Croscarmellose sodium 


4.0 




Maize starch paste (5% w/v paste) 


0.75 




Magnesium stearate 


1.0 



20 



25 



(d) ! 


Capsule 


mg/capsule 




Compound X 
Lactose Ph.Eur 
Magnesium stearate 


10 
488.5 

1.5 I 



(e) 


injection I 


(50 mg/ml) 




Compound X 

1M Sodium hydroxide solution 

0. 1 M Hydrochloric acid (to adjust pH to 7.6) 

Polyethylene glycol 400 

Water for injection to 100% 


5.0% w/v 
15.0% v/v 

4.5% w/v 



(t) 


Injection II 


10 mg/ml) 




Compound X 
Sodium phosphate BP 
0.1M Sodium hydroxide solution 
Water for injection to 1 00% 


1.0% w/v 
3.6% w/v 
15.0% v/v 



(9) 


Injection HI 


(1mg/ml,buffered to pH6) 




Compound X 


0.1% w/v 




Sodium phosphate BP 


2.26% w/v 




Citric acid 


0.38% w/v 




Polyethylene glycol 400 


3.5% w/v 




Water for injection to 100% 





Note 

55 

The above formulations may be obtained by conventional procedures well known in the pharmaceutical art. The 
tablets (a)-(c) may be enteric coated by conventional means, for example to provide a coating of cellulose acetate 
phthalate. 
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Claims 



1 . A quinazoline derivative of the formula I 



H 



X. 



N 




(R 1 ), 



m 



I 



wherein m is 1 , 2 or 3 and each R 1 is independently hydroxy, amino, ureido, hydroxyamino, trifluoromethoxy, 
(1-4C)alkyl, (1-4C)alkoxy, (1-3C)alkylenedioxy, (1-4cjalkylamino t di-[(1-4C)alkyl]amino, pyrrolidin-1 -yl, pipe- 
rkJino, morpholino, piperazin-1 -yl, 4-(1-4C)alkylpiperazin-1-yl, (1-4C)a!kylthio f halogeno-(1 -4C)alkyl, hydroxy- 
(1-4C)alkyl, (2-4C)alkanoyloxy-(1-4C)alkyl, (1-4C)alkoxy-(1-4C)alkyl, cyano-(1-4C)alkyl, amino-(1-4C)alkyl, 
(1-4C)alkylamino-(1-4C)alkyl, di-[(1-4C)alkyQamino-(1-4C)alkyl, piperidino-(1-4C)alkyl, morpholino-(1-4C) 
alkyl, piperazin-1 -yl-(1-4C)alkyl, 4-(1-4C)alkylpiperazin-1-yl-(1-4C)alkyl, hydroxy-(2-4C)alkoxy-(1-4C)alkyl, 
(1 -4C)alkoxy-(2-4C)alkoxy-(1 -4C)alkyl, hydroxy-(2-4C)alkylamino-(1-4C)alkyl, (1-4C)alkoxy-(2-4C)alkylami- 
no-O^CJalkyl, ha!ogeno-(2-4C)alkoxy, hydroxy-(2-4C)alkoxy, (2-4C)alkanoyloxy-(2-4C)alkoxy, (1-4C)aIkoxy- 
(2-4C)a!koxy, amino-(2-4C)alkoxy, (1-4C)alkylamino-(2-4C)alkoxy, di-[(1-4C)alkyl)amino-(2-4C)alkoxy, (2-AC) 
alkanoyloxy, hydroxy-(2-4C)alkanoyloxy, (1-4C)alkoxy-(2-4C)a!kanoyloxy, phenyl-(1-4C)alkoxy, halogeno- 
(2-4C)alkylamino, hydroxy-(2-4C)alkylamino, (2-4C)alkanoyloxy-(2-4C)alkylamino, (1 -4C)alkoxy-(2-4C) 
alkylamino, amino-(2-4C)alkylamino, (1-4C)alkylamino-(2-4C)alkylamino l di-[(1-4C)alkyl]amino-(2-4C) 
alkylamino, (2-4C)alkanoylamino, (I^CJalkoxycarbonylamino, benzamido, 3-phenylureido, halogeno-(2-4C) 
alkanoylamino, hydroxy-(2-4C)aikanoylamino or (I^CJalkoxy-^^Jaltenoytemino, and 
wherein said benzamido substituent or any phenyl group in a R 1 substituent may optionally bear one or two 
halogeno, ( 1 -4C)alky I or (1 -4C)alkoxy subst it uents; 

and Q is a 9- or 10-membered bicyclic heterocyclic moiety, or a hydrogenated derivative thereof, containing 
one or two nitrogen heteroatoms and optionally containing a further heteroatom selected from nitrogen, oxygen 
and sulphur, or Q is a 9- or 10-membered bicyclic aryl moiety, or a hydrogenated derivative thereof, which 
heterocyclic or aryl moiety, or hydrogenated derivatives thereof, may optionally bear one or two substituents 
selected from halogeno, hydroxy, oxo, amino, nitro, carbamoyl, (1-4C)alkyl, (1-4C)alkoxy, (1-4C)alkylamino, 
di-{(1 -4C)alkyl]amino and (2-4C)alkanoylamino; 
or a pharmaceutically-acceptable salt thereof. 

2. A quinazoline derivative of the formula I as defined in claim 1 wherein in addition R 1 may be hydrogen, halogeno 
or nitro; and 

wherein in addition the optional one or two substituents on Q may be selected from carboxy and (1 -4C)alkox- 
ycarbonyl; 

or a pharmaceutically-acceptable salt thereof; 
except that 4-(4-quinazolinylamino)quinazoline, 

4-(4-hyd roxy-5,6, 7, 8-tet rahyd ronaphth- 1 -y (amino) quinazoline monohydrochloride salt, 
7-chbro-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1 -ylamino)quinazoline monohydrochbride salt, 
4-(1-indanylamino)quinazoline and 
4-(2-indanylamino)quinazoline are excluded. 

3. A quinazoline derivative of the formula I as defined in claim 1 or claim 2 wherein in addition R 1 may be 2-oxopyr- 
rolidin-1 -yl or 2-oxopiperidin-t -yl; 

and wherein in addition the optional one or two substituents on Q may be cyano; 
or a pharmaceutically-acceptable salt thereof; 
except that 4-(4-quinazolinylamino)quinazoline l 
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4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1 -ylamino)quinazoline monohydrochloride salt, 
7-chtaro-4-(4-hydroxy-5,6,7.8-tetrahydronaphth-1 -ylamino)quinazoline monohydrochloride salt, 
4-(1-indanylamino)quinazoline and 
4-(2-indanylamino)quinazoline are excluded. 

5 

4. A quinazoline derivative of the formula I as claimed in claim 1 or claim 2 wherein m is 1 , 2 or 3 and each R 1 is 
independently hydroxy, amino, fluoro, chloro, nitro, methyl, ethyl, methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
methylenedioxy, ethylenedioxy, methylamino, ethylamino, dimethylamino, diethylamino, pyrrolidin-1-yl, piperidino, 
morpholino, piperazin-1-yl, 4-methylpiperazin-l-yl, methylthio, ethytthto, acetamido, propionamido or 2-chloroa- 
10 cetamido; and O is indoryl, 1 H-benzimidazolyl, 1 H-indazolyl. benzoxazolyl, benzothiazolyl, IH-benzotriazolyl, ben- 
zo(c]furazanyl, benzobenzo[c][2,1,3]thiadiazolyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, inde- 
nyl, indanyl, naphthyl or 1 ,2,3,4-tetrahydronaphthyl, which may optionally bear one or two substituents selected 
from fluoro, chloro, hydroxy, amino, carboxy, methyl, ethyl, methoxy, ethoxy, methylamino, dimethylamino, aceta- 
mido, methoxycarbonyl and ethoxycarbonyl; 

75 

or a pharmaceutically-acceptable salt thereof; 

except that 7<hloro-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1-ylamino)quinazoline monohydrochloride salt is 
excluded. 

20 s. A quinazoline derivative of the formula I as claimed in claim 1 or claim 2 wherein (R 1 ) m is 6-hydroxy, 7-hydroxy, 
6,7-dihydroxy, 6-amino, 7-amino, 6-fluoro, 7-fluoro, 6-chloro, 7-chloro, 6-nitro, 6-methoxy, 7-methoxy, 6,7-dimeth- 
oxy, 6,7-diethoxy, 6-hydroxy-7-methoxy, 6,7-methylenedioxy, 6,7-ethylenedtoxy, 6-methylamino, 7-methylamino, 

6- ethylamino, 6-dimethylamino, 7-dimethylamino, 6-diethylamino, 6-pyrrolidin-1 -yl, 7-pyrrolidin-1 -yl, 6-piperkJino, 

7- piperidino, 6-morpholino, 7-morpholino, 6-piperazin-1 -yl, 7-piperazin-1 -yl, 6-(4-methylpiperazin-1 -yl), 7-(4-meth- 
2S ylpiperazin-1 -yl), 6-methylthio, 7-methylthio, 6-amino-7-methoxy, 6-amino-7-methylamino, 6-acetamido, 7-aceta- 

mido, 6-(2-chloroacetamido) or 7-(2-chloroacetamido); and Q is 4-, 5- or 6-indolyl, IH-benzimidazol-4-yl, 1 H-ben- 
zimidazol-5-yl, 1H-benzimidazol-6-yl, 1H-indazol-4-yl, 1H-indazol-5-yl, 1H-indazol-6-yl, 1H-indazol-7-yl, 5- or 
6-benzoxazolyl, 5- or 6-benzothiazolyl, 1 H-benzotriazol-4-yl, 1H-benzotriazol-5-yl, 1 H-benzotriazol-6-yl, benzo[c) 
[2, 1 ,3]thiadiazol-4-yl, 2-. 3-, 4-, 5-, 6-, 7- or 8-quinolyl, 1 -, 3-, 4-, 5-, 6-, 7- or 8-isoquinolyl, 4-, 5-, 6-, 7- or 8-cinnoliny I, 
30 5-, 6-, 7- or 8-quinazolinyl or 2-, 5- or 6-quinoxalinyl, which may optionally bear one or two substituents selected 
from fluoro, chloro, methyl, ethyl and methoxy; 

or Q is 4- or 5-indanyl, 1 - or 2-naphthyl, 

1 ,2,3,4-tetrahydronaphth-5-yl or 1 ,2,3.4-tetrahydronaphth-6-yl, which may optionally bear one or two substit- 
55 uents selected from fluoro, chloro, hydroxy, carboxy. methyl, methoxy and methoxycarbonyl; 

or a pharmaceutically-acceptable salt thereof; 

except that 7-chloro-4-(4-hydroxy-5,6 f 7,8-tetrahydronaphth-1-ylamino)quinazoline monohydrochloride salt is 
excluded. 

40 6. A quinazoline derivative of the formula I as claimed in claim 1 wherein (R 1 ) m is 6-amino, 6,7-dimethoxy, 6-piperidino 
or 6-acetamido; and Q is 5-indolyl, 1 H-indazol-5-yl, 6-benzothiazolyl, 

1H-benzotriazol-5-yl, benzoIcp.l.SlthiadiazoM-yl, 5-quinolyl, 6-quinolyl, 8-quinolyl, 5-isoquinolyl or 5-qui- 
noxalinyl; 

45 or a pharmaceutically-acceptable salt thereof. 

7. A quinazoline derivative of the formula I as claimed in claim 1 selected from:- 

SJ-dimethoxy^-JS-quinolylaminoJquinazoline, 

50 6,7-dimethoxy-4-(6-quinolylamino)quinazoline, 

6,7-dimethoxy-4-(5HSoquinolylamino)quinazoline, 
6,7-dimethoxy-4-(5-indolylamino)quinazo!ine, 
6,7-dimemoxy-4-[(1H-indazol-5-yl)aminoJquinazoline, 
4-(6-benzothiazolylamino)-€,7-dimethoxyquinazolineand 

55 4-[(benzolcJ[2,1,3Jthiadiazol-4-yl)amino]-6.7-dimethoxyquinazoUne; or a pharmaceutically-acceptable acid- 

addition salt thereof. 

8. A process for the preparation of a quinazoline derivative of the formula I, or a pharmaceutically-acceptable salt 
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thereof, as defined in any one of claims 1 to 7 which comprises: - 
(a) the reaction of a quinazoiine of the formula II 



10 



75 



35 



40 



45 




wherein Z is a displaceable group, with an amine of the formula H 2 N-Q; 

(b) for the production of those compounds of the formula I wherein R 1 is amino, the reduction of a quinazoiine 
20 derivative of the formula I wherein R 1 is nitro; 

(c) for the production of those compounds of the formula I wherein R 1 is (2-4C)alkanoylamino or substituted 
(2-4C)aikanoylamino, benzamido, ureido or 3-phenylureido, the acylation of a quinazoiine derivative of the 



formula I wherein R 1 is amino; 



25 

(d) for the production of those compounds of the formula I wherein R 1 is (1-4C)alkoxy or substituted (1-4C) 
alkoxy or R 1 is (1-4C)alkylamino or substituted (1-4C)alkylamino, the alkylation of a quinazoiine derivative of 
the formula I wherein R 1 is hydroxy or amino as appropriate; 

30 (e) for the production of those compounds of the formula I wherein R 1 is an amino-, oxy- or cyano-substituted 

(1-4C)alkyl substituent, the reaction of a quinazoiine derivative of the formula I wherein R 1 is a (1-4C)alkyl 
substituent bearing a displaceable group with an appropriate amine, alcohol or cyanide; 

(f) for the production of those compounds of the formula I wherein R 1 is amino, (1-4C)alkylamino, di-t(1-4C) 
alkyl]amino, pyrrolidin-1 -yt, piperidino, morpholino, piperazin-1 -yl, 4-(1 -4C)alkylpiperazin-1 -yl or (1 -4C)alkylth- 
to, the reaction of a quinazoiine derivative of the formula I wherein R 1 is a displaceable group with an appro- 
priate amine or thiol; or 

(g) for the production of those compounds of the formula I wherein R 1 is 2-oxopyrrolidin-1 -yl or 2-oxopiperidin- 
1-yl, the cyclisation of a quinazoiine derivative of the formula I wherein R 1 is a halogen-(2-4C)alkanoylamino 
group; 

and when a pharmaceutically-acceptable salt of a quinazoiine derivative of the formula I is required it may 
be obtained using a conventional procedure. 

9. A pharmaceutical composition which comprises a quinazoiine derivative of the formula I, or a pharmaceutically- 
acceptable salt thereof, as claimed in any one of claims 1 to 7 in association with a pharmaceutically-acceptable 
diluent or carrier. 

50 10. The use of a quinazoiine derivative of the formula I, or a pharmaceutically-acceptable salt thereof, as claimed in 
any one of claims 1 to 7 or the use of a quinazoiine derivative selected from :• 

4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1 -ylamtno)quinazoline monohydrochbride salt, 
7-chloro-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-l -ylamino)quinazoline monohydrochbride salt, 
55 4-(1 -indanylamino)quinazoline and 

4-(2-indanyiamino)quinazoline, 

in the manufacture of a medicament for use in the production of an anti-cancer effect in a warm-blooded animal 
such as man. 
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Patentanspruche 

1 . Chinazolin-Derivat mit der Formel I 




in der m 1, 2 oder 3 ist und jedes R 1 unabhangig voneinander fur (olgendes steht: 

Hydroxy, Amino, Ureido, Hydroxyamino, Trifluormethoxy, (1-4C)Alkyl, (1-4C)Alkoxy, (1-3C)Alkylendioxy, 
(1-4C)Alkylamino, Di-[(1 -4C)alkyl]amino, Pyrrolidin-1-yl t Piperidino. Morpholino, Piperazin-1-yl, 4-(1-4C)al- 
kylpiperazin-1-yl, (1-4C)Alkylthio, Halogen-(1-4C)alkyl, Hydroxy-(1-4C)alkyl, (2-4C)Alkanoyloxy-(1-4C)alkyl, 
(1-4C)Alkoxy-(1-4C)alkyl, Cyano-(1-4C)alkyl, Amino-(1-4C)alkyl, (1-4C)Alkylamino-(1-4C)alkyl, DH(1-4C)al- 
kyl]amino-(1-4C)alkyl, Piperldino-(1-4C)alkyl, Morpholino-(1 -4C)alkyl, Piperazin-1-yl-(1-4C)alkyl, 4-(1-4C)AI- 
kylpiperazin-1-yl-(1-4C)alkyl, Hydroxy-(2-4C)alkoxy-(1-4C)alkyl, (1-4C)Alkoxy-(2-4C)alkoxy-(1-4C)alkyl, Hy- 
droxy-(2-4C)alkylamino-(1-4C)alkyl. (1-4C)Alkoxy-(2-4C)alkylamino-(1-4C)alkyl t Halogen-(2-4C)alkoxy, Hy- 
droxy-(2-4C)alkoxy, (2-4C)Alkanoytoxy-(2-4C)alkoxy I 
(1-4C)Alkoxy-(2-4C)alkoxy, Amino-(2-4C)alkoxy, 

(l-4C)Alkylamino-(2-4C)alkoxy. Di-[(1-4C)alkyl)amino-(2-4C)alkoxy, (2-4C)Alkanoytoxy, Hydroxy-(2-4C)alka- 
noyloxy, 

(1-4C)Alkoxy-(2-4C)alkanoyloxy, Phenyl-(1-4C)alkoxy, Halogen-(2-4C)alkylamino, Hydroxy-(2-4C)alkylami- 
no, (2-4C)Alkanoybxy-(2-4C)alkylamino, 

(1-4C)Alkoxy-(2-4C)alkylamino, Amino-(2-4)alkylamino, (1-4C)Alkylamino-(2-4C)alkylamino t Di-[(1-4C)alkyl] 
aminc~(2-4C)alkylamino, (2-4C)Alkanoylamino, (1-4C)Alkoxycarbonylamino, Benzamkto, 3-Phenyluroido, 
Halogen-(2-4C)alkanoylamino, Hydroxy-(2-4C)alkanoylamino oder <1-4C)Alkoxy-(2-4C)-alkanoylamino, und 
wobei der Benzamido-Substituent oder eine beliebige Phenyl-Gruppe in einem Substftuenten R 1 gegebenen- 
falls einen oder zwei Halogen-, (1-4C)alkyl- oder (1-4C)Alkoxy-Substituenten tragen kann, und 
Q ein 9- oder 10gliedriger bicyklischer heterocyklischer Rest oder ein hydriertes Derivat davon ist, der ein 
oder zwei Stickstoff-Heteroatome und gegebenenfalls ein we'rteres unter Stickstoff, Sauerstoff und Schwefel 
ausgewahttes Heteroatom enthalt, oder Q ein 9- oder 10gliedriger bicyklischer Aryl-Rest oder ein hydriertes 
Derivat davon ist, wobei der heterocyktische oder Aryl-Rest, oder die hydrierten Derivat e davon, gegebenen- 
falls einen oder zwei Substituenten tragen kann, die unter Halogen, Hydroxy, Oxo, Amino, Nitro, Carbamoyl, 
(1-4C)Alkyl, (1-4C)Alkoxy, (1-4C)Alkylamino, Di-[(1-4C)Alkyl]amino und (2-4C)Alkanoylamino ausgewahtt 
sind, 

oder ein pharmazeutisch geeignetes Salz davon. 

2. Chinazolin-Derivat mit der in Anspruch 1 def inierten Formel I, wobei R 1 auBerdem Wasserstoff, Halogen oder Nitro 
sein kann, und wobei auBerdem der/die wahlf reie(n) eine oder zwei Substituent(en) an Q unter Carboxy und (1 -4C) 
Alkoxycarbonyl ausgewahlt sein kann/konnen oder ein pharmazeutisch geeignetes Salz davon, 

wobei 4-(4-Chinazolinylamino)chinazolin, 
4-(4-Hydroxy-5,6,7,8,-tetrahydrc^aphth-^ 

7-ChloM-(4-hydroxy-5,67,8-tetrahydronaphth-1-ylamino)chinazolin-monohydrochlorid-Salz, 
4-(1-lndanylamino)chinazolin und 4-(2-indanylamino)chinazoIin ausgenommen sind. 

3. Chinazolin-Derivat mit der in Anspruch 1 oder 2 definierten Formel I, wobei R 1 aufcerdem 2-Oxopyrrolidinl-yl Oder 
2-Oxopiperidin-1 -yl sein kann, und wobei auflerdem der/die wahlfreie(n) eine oder zwei Substituenten) an Q Cy- 
ano sein kann/konnen, 
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Oder ein pharmazeutisch geeignetes Salz davon, wobei 4-(4-Chinazolinylamino)chinazolin, 

4-(4-Hydroxy-5,67,8-tetrahydronapM^ 

7-Chlor-4-(4-hydroxy.5,6,7,8-tetrahydrortephm^ 

4-(Hndanylamino)chinazolin und 

4-(2-lndanylamino)chinazolin ausgenommen sind. 

Chinazolin-Derivat mit der Formel I, wie in Anspruch 1 oder 2 beansprucht, wobei m 1 ,2 Oder 3 ist und jedes R 1 
unabhangig voneinander fur folgendes stent: 

Hydroxy, Amino, Fluor, Chlor, Nitro, Methyl, Ethyl, Methoxy, Ethoxy. Propoxy, Isopropoxy, Butoxy, Methylen- 
dioxy, Ethylendioxy, 

Methylamino, Ethylamino, Dimethylamino, Diethylamino, Pyrrolidin-1-yl, Piperidino, Morpholino, Piperazin- 
1-yl, 4-Methylpiperazin-1-yl, Methylthio, Ethylthio, Acetamido, Propionamido Oder 2-Chloracetamido, undQ 
fur folgendes steht: 

Indolyl, 1H-benzimidazolyl, 1H-indazolyl t Benzoxazolyl, Benzothiazolyl. IH-benzotriazolyl, Benzo (c) f uraza- 
nyl, Benzoic] (2,1,3) thiadiazolyl, Chinolyl, Isochinolyl, Cinnolinyl, Chinazolinyl, Chinoxalinyl, Indenyl, Indanyl, 
Naphtyl oder 1 ,2,3,4-Tetraphydronaphthyl, daQ gegebenenfalls einen Oder zwei Substituenten tragen kann, 
die unter Fluor, Chlor, Hydroxy, Amino, Carboxy, Methyl, Ethyl, Methoxy, Ethoxy, Methylamino, Dimethylamino, 
Acetamido, Methoxycarbonyl und Ethoxycarbonyl ausgewahlt sind, 
oder ein pharmazeutisch geeignetes Salz davon, 

wobei 7-Chlor-4-(4-hydroxy-5,6,7,8-tetrahydronaphth-1 -ylamino)chinazolin-monochlorid-Salz ausgenommen 

ist. 

Chinazolin-Derivat mit der Formel I, wie in Anspruch 1 oder 2 beansprucht, wobei (R 1 ^ fur folgendes steht: 

6- Hydroxy t 7-Hydroxy, 6.7-Dihydroxy, 6-Amino, 7-Amino, 6-Fluor, 7-Fluor, 6-Chlor, 7-Chlor, 6-Nitro, 6-Methoxy, 

7- Methoxy, 6.7-Dimethoxy, 6,7-Diethoxy, 

6-Hydroxy-7-methoxy, 6,7-Methylendioxy, 6,7-Ethylendioxy, 6-Methylamino, 7-Methylamino, 6-Ethylamino, 

6- Dimethylamino, 7-Dimethylamino, 6-Diethylamino. 6-Pyrrolidin-1-yl, 7-Pyrrolidin-1-yl, 6-Piperidino, 7-Pipe- 
ridino, 6-Morpholino, 7-Morpholino, 6-Piperazin-1-yl, 7-Piperazin-1-yl, 6-(4-Methylpiperazin-1 -yl), 7-(4-Me- 
thylpiperazin-1-yl), 6-Methylthio, 7-Methylthio, 6-Amino-7-methoxy, 6-Amino-7-methylamino, -6-Acetamido, 

7- Acetamido, 6-(2-Chloracetamido) oder 7-(2-Chloracetamido); und Q fur folgendes steht: 

4-, 5-oder6-lndolyl, 1H-benzimidazol-4-yl. 1H-benzimidazol-5-yl, 1H-benzimidazol«-yl. 1H-indazol-4-yl, 1H- 
indazol-5-yl, 1H-indazol-6-yl, 1H-indazol-7-yl,5-oder6-Benzoxazolyl,5-oder6-Benzothiazolyl, 1H-benzotria- 
zol-4-yl, 1H-benzotriazol-5-yl, 1 H-benzotriazol-6-yl, Benzo[c][2,1,3]thiadia2ol-4-yl l 2-.3-,4-,5-,6-,7-oder8-Chi- 
nolyl, 1-,3-,4-,5-,6-,7- oder 8-lsochinolyl, 4-,5-,6-,7- oder 8-Cinnolinyl, 5-.6-.7- oder 8-Chinazolinyl oder 2-,5- 
oder 6-Chinoxalinyl, das gegebenenfalls einen oder zwei Substituenten tragen kann, die unter Fluor, Chlor. 
Methyl, Ethyl und Methoxy ausgewahlt sind, 

oder Q fur 4- oder 5-lndanyl, 1 - oder 2-Naphthyl, 1 ,2,3.4-Tetrahydronaphth-5-yl oder 1 ,2,3,4-Tetrahydronaph- 
th-6-yl steht, das gegebenenfalls einen oder zwei Substituenten tragen kann, die unter Fluor, Chlor, Hydroxy, 
Carboxy, Methyl, Methoxy und Methoxycarbonyl ausgewahlt sind, 
oder ein pharmazeutisch geeignetes Salz davon, 

wobei 7-Chbr^-(4-hydroxy-5,6 l 7,8,-tetrahydronaphth-1 -ylamino)chinazolin-monohydrochlorid-Salz ausge- 
nommen ist. 

Chinazolin-Derivat mit der Formel I, wie in Anspruch 1 beansprucht. wobei (R 1 ),,, fOr 6-Amino, 6-7-Dimethoxy, 
6-Piperidino oder 6- Acetamido steht, und 

QfGrS-lndolyl, 1 H-indazol-5-yl, 6-benzothiazolyl, 1 H-benzotriazol-5-yl. Benzoic] (2, 1,3]thiadiazol-4-yl, 5-Chinolyl, 
6-Chinolyl, 8-Chinolyl. 5-lsochinolyl oder 5-Chinoxalinyl steht, oder ein pharmazeutisch geeignetes Salz davon. 

Chinazolin-Derivat mit der Formel I, wie In Anspruch 1 beansprucht, das unter folgenden ausgewahlt ist:- 

6-7-Dimethoxy-4-(5-chinolylaminolchinazolin, 

6-7-Dimethoxy-4-(6-chinolylamino)chinazolin, 

6-7-Dimethoxy-4-(5-isochinolylamino)chinazolin, 

6-7-Dimethoxy-4-(5-indolylamino)chinazolin, 

6-7-Dimethoxy-4-I(1H-indazol-5yl)amino]chinazolin, 

4-(6-Benzothiazolylamino)-6,7-dimethoxychinazolin und 
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4-[Benzo[c][2,1,3Jthiadia2ol-4-yl)amino]-6-7KJimethoxychina2olin, oder ein pharmazeutisch geeignetes Sau- 
readditionssalz davon. 

8. Verlahren zur Herstellung eines Chinazolin-Derivats mit der in einem der Anspruche 1 bis 7 definierten Formel I, 
oder eines pharmazeutisch geeigneten Salzes davon, bei dem: 

(a) ein Chinazolin mit der Formel II 



in der Z fur eine substituierbare Gruppe stent, mit einem Amin mit der Formel r-feN-Q umgesetzt wird, 

(b) zur Herstellung von solchen Verbindungen mit der Formel I, in der R 1 fur Amino stent, ein Chinazolin- 
Derivat mit der Formel I, in der R 1 fur Nitro steht, reduziert wird, 

(c) zur Herstellung solcher Verbindungen mit der Formel I, in der R 1 fur (2-4C)Alkanoylamino oder substitu- 
iertes (2-4C)Alkanoylamino, Benzamido, Ureido, oder 3-Phenylureido steht, ein Chinazolin-Derivat mit der 
Formel I, in der R 1 fOr Amino steht, acyliert wird, 

(d) zur Herstellung solcher Verbindungen mit der Formel I, in der R 1 fur (1 -4C)Alkoxy oder substituiertes{ 1 -4C) 
Alkoxy steht oder R 1 fur (1 -4C)Alkylamino oder substitu iertes (1-4C)Alkylamino steht, ein Chinazolin-Derivat 
mit der Formel I, in der R 1 je nach ZweckmaBigkeit fur Hydroxy oder Amino steht, alkyliert wird, 

(e) zur Herstellung solcher Verbindungen mit Formel I, in der R 1 fur einen Amino-, Oxy- oder Cyano-substitu- 
ierten (1 -4C)Alkyl-Substrtuenten steht, ein Chinazolin-Oerivat mit der Formel I, in der R 1 fur einen (1 -4C)Alkyl- 
Substituenten steht, der eine substituierbare Gruppe tragi, mit einem geeigneten Amin, Alkohol oder Cyanid 
umgesetzt wird, 

(f) zur Herstellung solcher Verbindungen mit der Formel I, in der R 1 fOr Amino, (1-4C)Alkylamino, Di-((1-4C) 
alkyl]amino, Pyrrolidin-1-yl, Piperidino, Morpholino, Piperazin-1-yl, 4-(1-4C)Alkylpiperazin-1-yloder(1-4C)AI- 
kylthio steht, ein Chinazolin-Derivat mit der Formel I, in der R 1 f Or eine substituierbare Gruppe steht, mit einem 
geeigneten Amin oder Thiol umgesetzt wird, oder 

(g) zur Herstellung solcher Verbindungen mit der Formel I, in der R 1 fur 2-Oxopyrrolidtn-1-yl oder 2-Oxopipe- 
ridin-1 -yl steht, ein Chinazolin-Derivat mit der Formel I , in der R 1 fur eine Halogen-(2-4C)alkanoylamino Gruppe 
steht, cyklisiert wird, 

wenn ein pharmazeutisch geeignetes Salz eines Chinazolin-Derivats mit der Formel I erforderlich ist, dieses 
durch Anwendung eines ublichen Veriahrens erhattlich ist. 

9. Pharmazeutische Zusammensetzung, die ein Chinazolin-Derivat mit der Formel I, oder ein pharmazeutisch ge- 
eignetes Salz davon, wie in einem der Anspruche 1 bis 7 beansprucht, in Verbindung mit einem pharmazeutisch 
geeigneten Streckmittel oder Tragermittel enthatt. 

10. Verwendung eines Chinazolin-Derivats mit der Formel I, Oder eines pharmazeutisch geeigneten Salzes davon, 
wie in einem der Anspruche 1 bis 7 beansprucht, oder Verwendung eines Chinazolin-Derivats, das unter folgenden 
ausgewahft ist:- 

4-(4-Hydroxy-5,6,7,8-tetrahydronaphlh-1-ylamino)chinazolin-nTonohydrochlorid-Salz, 

7-Chlor-4-(4-hydroxy-5,6,7,8-tetrahydronaph^ 

4-(1-lndanylamino)chinazolin und 

4-(2-lndanylamino)chinazolin, 

zur Herstellung eines Arzneimittels zur Erzeugung einer Antikrebswin\ung in einem Warmbluter wie dem Men- 
schen. 



Z 
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Revendications 



1 . Ddrive de quinazoline de lormule I 




N 



<R'). 



I 



dans laquelie m est egal k 1, 2 ou 3 et chaque groupe R 1 represents, ind6pendamment, un groupe hydroxy, 
amino, ureido, hydroxyamino, trifluoromethoxy, alkyte en C, k C 4 , alkoxy en C t h C 4 , alky!6nedioxy en C t k 
C 3> alkylamino en C, k C 4 , di-(a1kyle en Cj & C 4 )amino, pyrrolidine-1-yle, pip6ridino, morpholino, piperazine- 
1 -yle, 4-(alkyle en C, k C 4 )pip6razine-1 -yle, alkylthio en C, k C 4 , halogenalkyle en k C 4 , hydroxyalkyle en 
C 1 k C 4 , (alcanoyle en C 2 k C 4 )-oxy-(alkyle en C, & C 4 ), (alkoxy en C, k C 4 )-(alkyle en C, k C 4 ), cyano-(alkyle 
en C, 6 C 4 ), amino-alkyle en C, d C 4 , (alkyle en k C 4 )-amino-(alkyle en C, k C 4 ), di-(alkyle en C, & C 4 )- 
amino-(alkyle en & C 4 ), pip6ridino-(alkyle en k C 4 ), morphotino- (alkyle en C, &*C 4 ), pip6razine-1-yl- 
(alkyle en C 1 k C 4 ), 4-(alkyle en C, & C 4 )pip6razine-1-yl-(alkyle en C, k C 4 ), hydroxy-{alkoxy en C 2 & C 4 )- 
(alkyle en C, k C 4 ), (alkoxy en Cj k C 4 )-(alkoxy en C 2 a C 4 )-(alkyle en C, k C 4 ), hydroxy(alkyle en C 2 & C 4 )- 
amino-(alkyle en C, & C 4 ), (alkoxy en k C 4 )-(alkyle en C 2 k C 4 )-amino-(alkyle en k C 4 ), halog6no-4alkoxy 
en C 2 6 C 4 ), (hydroxyalkoxy en Q 2 k C 4 ), (alcanoyle en C 2 d C 4 )-oxy-(alkoxy en C 2 k C 4 ), (alkoxy en C t k C 4 )- 
(alkoxy en C 2 k C 4 ), amino-alkoxy en C 2 k C 4 , (alkyle en C, k C 4 )-amino-(alkoxy en C 2 & C 4 ), di-<alkyle en 
^ C 4 )-amino-(alkoxy en C 2 6 C 4 ), alcanoyloxy en C 2 & C 4 , hydroxyalcanoyloxy en C 2 d C 4 , (alkoxy en C, 
k C 4 )-(alcanoyloxy en C 2 k C 4 ), ph6nyl-(alkoxy en 6 C 4 ), halog6no-(alkyle en C 2 k C 4 )amino, hydroxy- 
(alkyle en C 2 k C 4 )amino, (alcanoyle en k C 4 )-oxy-(alkyle en C 2 k C 4 )amino, (alkoxy en C, k C 4 )-(alkyle 
en C 2 k C 4 )amino, amino-(alkyle en C 2 k C 4 )amino, (alkyle en C, k C 4 )-amino-(alkyle en C 2 k C 4 )amino. dl- 
(alkyle en C t k C 4 )-amino-(alkyle en C 2 & C 4 )amino, alcanoylamino en C 2 & C 4 , (alkoxy en C, &C 4 )cart>ony- 
lamino, benzamido, 3-phenylur6ido, halog6no-(alcanoyle en C 2 d C 4 )amino, hydroxy-(alcanoyle en C 2 £ C 4 ) 
amino ou (alkoxy en C, k C 4 )- (alcanoyle en C 2 d C 4 )amino, et 

dans laquelie le substituant benzamido ou n'importe quel groupe ph6nyle dans un substituant R 1 peut porter 
facuttativement un ou deux substituants halog6no. alkyle en C, k C 4 ou alkoxy en C, k C 4> 
et Q repr6sente un groupement het6rocyclique bicyclique nona- ou decagonal, ou un de ses derives hydro- 
genes, contenant un ou deux heteroatomes d'azote et contenant facultativement un h6t6roatome suppl6men- 
taire choisi entre Pazote, I'oxygfcne et le soufre, ou bien Q repr6sente un groupement aryle bicyclique nona- 
ou decagonal, ou un de ses derives hydrog6n6s, groupement h6t6rocyclique ou aryle, ou ses derives hydro- 
genes pouvant porter facultativement un ou deux substrtuants choisis entre des substituants halogeno, hy- 
droxy, oxo, amino, nitro. carbamoyle, alkyle en C, k C 4 , alkoxy en Cj k C 4 , alkylamino en C<, k C 4 , di-(alkyle 
en k C 4 )amino et alcanoylamino en C 2 k C 4 ; 
ou un de ses sels pharmaceutiquement acceptables. 

2. D6riv6 de quinazoline de formula I r6pondant k fa definition suivant la revendication 1 , dans lequel, en outre, R 1 
peut representor I'hydrogfcne, un groupe halogeno ou nitro ; et dans lequel, en outre, le substituant ou les deux 
substituants facultatif s sur O peuvent dtre choisis entre des substituants carboxy et (alkoxy en C, k C 4 )carbonyle ; 

ou un de ses sels pharmaceutiquement acceptables ; 
k I' exception de la 4-(4-quinazolinylamino)-quinazoline, 

du monochlorhydrate de 4-(4-hydroxy-5,6,7,8-tdtrahydronapht-l-ylamino)quinazoline 

du monochlorhydrate de 7<hloro-4-(44iydroxy-5,6,7,8-t6trahydronapht-1 -ylamino)qutnazoline, 

de la 4-1-indanylamino)quinazolrne, et 

de la 4-(2-indanylamino)quinazoline qui sont exclus. 

3. Derive de quinazoline de formule I repondant k la definition suivant la revendication 1 ou la revendication 2, dans 
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lequel, en outre, R 1 peut reprtsenter un groupe 2-oxopyrrolidine-1-yle ou 2-oxopip6ridine-1-yle; 

et dans lequel, en outre, le substituant ou les deux substituants facultatifs sur Q peuvent dtre des substituants 
cyano ; 

ou un de ses eels pharmaceutiquement acceptables ; 
& P exception de la 4-(4-quinazolinylamino)-quinazoline, 

du monochlorhydrate de 4-(4-hydroxy-5,6,7,8-t6trahydronapht-1-ylarnino)quinazoline, 

du monochlorhydrate de 7-chloro-4-(4-hydroxy-5,6,7,8-t6tranhydronapht-1-ylamino)quinazoline, 

de ta 4-(1-indanylamino)quinazoline, et 

de la 4-(2-indanylamino)quinazoline qui sont exclus. 

D6riv6 de quinazoline de formule I suivant la revendicatlon 1 ou la revendication 2, dans lequel m est 6gal 6 1,2 
ou 3et chaque groupe R 1 reprSsente, independamment, un groupe hydroxy, amino, fluoro, chloro, nitro, mdthyle, 
dthyle, mdthoxy, 6thoxy, propoxy, isopropoxy, butoxy, m6thyl6nedioxy, 6thyl6nedtoxy, mdthylamlno, 6thylamino, 
dimethylamino, di6thylamino, pyrrolidine- 1 -yle, pip6ridino. morpholino, pip6razine-1 -yle, 4-m6thylpip6razine-1 -yle, 
m6thylthb, dthytthio, ac6tamido, propionamido ou 2-chloracetamido ; et Q repr6sente un groupe indolyle, 1H- 
benzimidazolyle, 1H-indazolyle, benzoxazolyle, benzothlazolyle, 1H-benzotriazolyle, benzo[c]furazannyle, benzo 
[c] [2,1,3]-thladiazolyle, quinolyle, isoquinolyle, cinnolinyle, quinazolinyle, quinoxalinyle, inddnyle, indanyle, 
naphtyle ou 1 ,2,3,4-tetrahydronaphtyle, pouvant porter facultativement un ou deux substituants choisis entredes 
substituants fluoro, chloro, hydroxy, amino, carboxy, mSthyle, 6thyle, m6thoxy, elhoxy, m6thylamino, dim6thyla- 
mino, ac6tamido, mSthoxycarbonyle et 6thoxycarbonyle ; 

ou un de ses sels pharmaceutiquement acceptables ; 

& I'exception du monochlorhydrate de y-chloro^^-hydroxy-S.SJ.S-tdtrahydronapht-l-ylaminoJquinazoline 
qui est exciu. 

D6riv6 de quinazoline de formule I suivant la revendication 1 ou la revendication 2, dans lequel (R 1 ) m repr6sente 
un gorupe 6-hydroxy, 7-hydroxy, 6,7-dihydroxy, 6-amino, 7-amino, 6-fluoro, 7-fluoro, 6-chloro, 7-chloro, 6-nitro, 
6-m6thoxy, 7-m6thoxy, 6,7-dim^thoxy, 6,7-di6thoxy, 6-hydroxy-7-m6thoxy, 6,7-m6thyl6nedioxy, 6,7-6thyl6nedioxy, 
6-m6thylamino, 7-m6thylamino, 6-6thylamino, 6-dim6thylamino, 7-dim6thylamino, 6-di6thylamino, 6-pyrrolidine- 
1-yle, 7-pyrrolidine-1-yle, 6-pip6ridino, 7-pip6ridino, 6-morpholino, 7 -morpholino, 6-pip6razine-1-yle, 7-pip6razine- 
1-yle, 6-(4-m6thylpip6razine-1-yle), 7-(4-m6thylpip6razine-1 -yle), 6-m6thylthio, 7-mdthylthio, 6-amino-7«m§thoxy, 

6- amino-7-m6thylamino, 6-ac6tamido, 7-ac6tamido, 6-<2-chlorac6tamido) ou 7- (2-chlorac6tamido) ; et Q repr6- 
sente un groupe 4-, 5- ou 6-indolyle, 1H-benzimidazole-4-yle, 1 H-benzimidazole-5-yle, 1H-benzimidazole^6-yle, 
1 H-indazole-4-yle, 1 H-indazole-5-yle, 1 H-indazole-6-yle, 1 H-indazole-7-yle, 5- ou 6-benzoxazolyle, 5- ou 6-ben- 
zothiazolyle, 1H-benzotriazole-4-yle, 1H-benzotriazole-5-yle, 1H-benzotriazole-6-yle. benzolc][2,1,3]-thiadiazole- 
4-yle, 2-, 3-, 4^5-, 6-, 7- ou 8-quinolyle, 3-, 4-, 5-, 6-, 7- ou 8-isoqinolyle, 4-, 5-, 6-, 7- ou 8-cinnolinyle, 5-, 6-, 

7- ou 8-quinazolinyle ou 2-, 5- ou 6-quinoxalinyle, pouvant porter facultativement un ou deux substituants choisis 
entre les substituants fluoro, chloro, m6thyle, 6thyle et mdthoxy ; ou bienQ repr6sente un groupe 4- - ou 5-indanyle, 
1- ou 2-naphtyle, 1,2.3,4-t6trahydronapht-5-yle ou 1 ,2,3,4-t6trahydronapht-6-yle, qui peut porter facultativement 
un ou deux substituants choisis entre les substituants fluoro, chloro, hydroxy, carboxy, mSthyle, m6thoxy et 
m6thoxycarbonyle ; 

ou un de ses sels pharmaceutiquement acceptables ; 

k I'exception du monochlorhydrate de 7<hloro-4-(4-hydroxy-5,6,7,8-t6trahydronapht-1-ylamino)quinazoline 
qui est exclu. 

D6riv6 de quinazoline de formule I suivant la revendication 1, dans lequel (R 1 ),^ repr^sente un groupe 6-amino, 
6,7-dim6thoxy, 6-pip6ridino ou 6-acStamido ; et Q reprdsente un groupe 5-indolyle, 1 H-indazole-5-yle, 6-benzo- 
thiazolyle, 1 H-benzotriazole-5-yle, benzolc][2,1,3]thiadiazole-4-yle, 5-quinolyle, 6-quinolyle, 8<]uinolyle, 5-isoqui- 
notyle ou 5-quinoxalmyle ; 

ou un de ses sels pharmaceutiquement acceptables. 

D6riv6 de quinazoline de formule I suivant la revendication 1, choisi entre les suivants: 

6,7-dim6thoxy-4-(5-quinolylamino)quinazoline, 
6,7-dim6thoxy-4-(6-quinolylamino)quinazoline, 
6,7-dim6thoxy-4-(5-isoquinolylamino)quinazoline, 



EP 0 602 851 B1 



67-dim6thoxy-4-(5Hndotylamino)quinazotine, 
6jKjim6thoxy^[(1H-indazole-5-yl)amino)quinazoline f 
4-(6-benzothiazolylamino)-6,7-dimethoxyquinazoline, et 
4-[(benzo[c][2, 1 .ajthiadiazele^-yOaminol-ej-dim^thoxyquinazoline ; 
ou un de ses sels d'addition d'acides pharmaceutiquement acceptables. 

8. Proc6d6 de preparation d'un derive de quinazoline de (ormule I, ou d'un de ses sels pharmaceutiquement accep- 
tables, repondant k la definition suivant Tune quelconque des revendications 1 k 7, qui comprend : 

(a) la reaction d'une quinazoline de formule il 



dans laquelle Z represents un groupe d6pla$able, avec une amine de formule h^N-Q ; 

(b) pour la production des composes de formule I dans laquelle R 1 represente un groupe amino, la reduction 
d'un derive de quinazoline de formule I dans laquelle R 1 represente un groupe nitro ; 

(c) pour la production des composes de formule I dans laquelle R 1 represente un groupe alcanoytamtno en 
C 2 k C 4 ou alcanoylamtno en C 2 k C 4 substitue, benzamido, ur6ido ou 3-ph6nylur6ido. I'acylation d'un d6riv6 
de quinazoline de formule I dans laquelle R 1 represents un groupe amino ; 

(d) pour la production des composes de formule I dans laquelle R 1 represente un groupe alkoxy en k C 4 
ou alkoxy en k C 4 substitue ou bien R 1 represente un groupe alkylamino en k C 4 ou alkylamino en 

k C 4 substitue, I'alkylation d'un derive de quinazoline de formule I dans laquelle R 1 represente un groupe 
hydroxy ou amino de la mani&re appropriee ; 

(e) pour la production des composes de formule I dans laquelle R 1 represente un substituant alkyle en C 1 k 
C 4 substitue avec un groupe amino, oxy ou cyano, la reaction d'un derive de quinazoline de formule I dans 
laquelle R 1 represente un substituant alkyle en C n k C 4 portant un groupe d6pla$able avec une amine, un 
alcool ou un cyanure approprie ; 

(f) pour la production des composes de formule I dans laquelle R 1 represente un groupe amino, alkylamino 
en C, k C 4 , di-(alkyle en C } k C 4 )amino, pyrrolidine-1-yle, pip6ridino, morpholino, pip6razine-1-yle, 4-(alkyle 
en C n k C 4 )piperazine-1-yle ou alkylthio en C, k C 4 , la reaction d'un derive de quinazoline de formule I dans 
laquelle R 1 represente un groupe depla$able avec une amine ou un thiol approprie ; ou 

(g) pour la production des composes de formule I dans laquelle R 1 represente un groupe 2-oxopyrrolidtne- 
1-yle ou 2-oxopiperidine-1 -yle, la cyclisation d'un derive de quinazoline de formule I dans laquelle R 1 repre- 
sents un groupe hatog6no-(alcanoyle en C 2 k C 4 )amino ; 

et, lorsqu'un set pharmaceutiquement acceptable d'un derive de quinazoline de formule I est requis, I'obten- 
tion de ce sel par un mode operatoire classique. 

9. Composition pharmaceutique, qui comprend un derive de quinazotins de formule I, ou un de ses sels pharmaceu- 
tiquement acceptables, suivant I'une quelconque des revendications 1 k 1 en association avec un diluant ou sup- 
port pharmaceutiquement acceptable. 

10. Utilisation d'un derive de quinazoline de formule I, ou d'un de ses sels pharmaceutiquement acceptables, suivant 
I'une quelconque des revendications 1 k 7, ou bien utilisation d'un derive de quinazoline choisi entre tes suivants : 

monochlorhydrate de 4-(4-hydroxy-5,6,7,8-t6trahydronaphM -ylamino)quinazoline, 
monochlorhydrate de 7<hloro-4-(4-hydroxy-5,6,7,8-t6trahydronapht-1 -ylaminojquinazoline, 
4-(1-indanylamino)quinazoline, et 
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4-(2-indanylamino)quinazoline, 

dans la production d'un medicament destind & etre utilise pour engendrer un effet anticanc6reux chez un 
animal k sang chaud tel que momme. 
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